BEST AVAILABLE COPY 



©int. a.* 

C 12 N 15/00 
A 61 K 35/74 
37/04 



© b * m n & if c j p) © w ft m 

<&m (a) me 1 - 205487 

TOSS** . 1^61^(1986) 9^113 
7115-4B 
7138- 4C 

_7138-4C^SIf^ 3&§§<OR 8 (^44K) 



©is m m 
©m m a 



Sft I A 



®W ffi &S61- 26665 
@aj 0 BS61(1986) 2 H7H 
© 1985^ 2 ^ 8 B ©*S( U S )®699967 

-/U7.^;u'J7^. 7y'J*^I/fyf-f7 ^46220. ^f-(7t*'J 

-f — X h • -fey yf • U-r-h70i 

: T t l ) jj-a%tM 4 *s-t 4 T ^46254% -07^7^*9 



x % x^y *ys- 'j >f . 3 - H 4655S 

T * 'J ^^346285^ Vx-fT:httU <fvr<(T1-#') 

L) 











0 








AAC 


CGC 


GGC 


TGC 


ACG 


CAT 


TAC 


TGC 
















CTA 


GAG 


GAG 


GTG 


GGC 


TGG 


CGG 


CGC 




b C S&cdSS^-; 


* * - 






TGT 


AGC 


TGT 


GCG 


CCT 


GGC 


TAC 


AAG 














CTG 


GGG 


GAC 


GAC 


CTC 


CTG 


CAG 


TGT 




i h 7* n ^ 4. v c jg&^-w-f £ »; ^ K 


CAC 


CCC 


GCA 


GTG 


AAG 


TTC 


CCT 


TGT 


- 




— ^ £H 


r * * f y sk 




GGG 


AGG 


CCC 


TGG 


AAG 


CGG 


ATG 


GAG 




: 










AAG 


AAG 


CGC 


AGT 


CAC 


CTG 


AAA 


CGA 


5' 


-Rft-a 


M-GCC AAC TCC TTC CTG 


GAC 


ACA 


GAA 


GAC 


CAA 


GAA 


GAC 


CAA 


GAG 


GAG 


CTC 


CGT 


CAC 


AGC 


AGC 


CTG 


CTA 


GAT 


CCG 


CGG 


CTC 


ATT 


GAT 


GGG 


GAG 


CGG 


GAG 


TGC 


ATA 


GAG 


GAG 


ATC 


AAG 


ATG 


ACC 


AGG 


CGG 


GGA 


GAC 


AGC 


TGT 


G AC 


TTC 


GAG 


GAG 


GCC 


AAG 


GAA 


CCC 


TGG 


CAG 


GTG 


GTC 


CTC 


CTG 


GAC 


ATT 


TTC 


CAA 


A AT 


GTG 


GAT 


GAC 


ACA 


TCA 


AAG 


AAG 


AAG 


CTG 


GCC 


TGC 


GGG 


CTG 


GCC 


TTC 


TGG 


TCC 


AAG 


CAC 


GTC 


CCA 


GTG 


CTC 


ATC 


CAC 


CCC 


TCC 


TGG 


G AC 


GGT 


GAC 


CAG 


TGC 


TTG 


GTC 


TTG 


GTG 


CTG 


ACA 


GCG 


GCC 


CAC 


TGC 


ATG 


CCC 


TTC 


GAG 


CAC 


CCG 


TGC 


GCC 


AGC 


GAT 


GAG 


TCC 


AAG 


AAG 


CTC 


err 


GTC 


CTG 


TGC 


TGC 


• GGG 


CAC 


GGC 


ACG 


TGC 


AGG 


err 


GGA 


GAG 


TAT 


GAC 


CTG 


CCG 


ATC 


GAC 


GGC 


ATC 


GGC 


AGC 


TTC 


AGC 


CGC 


TGG 


GAG 


AAG 


TGC 


GAG 


CTG 


GAC 


TGC 


GAC 


TGC 


CGC 


AGC 


GGC 


TGG 


GAG 


CTG 


GAC 


ATC 


AAG 


GAG 


GTC 


TTC 


GTC 


GGC 


CGC 


TTC 


TGC 


CAG 


CGC 


GAG 


GTG 


CAC 


CCC 


AAC 


TAC 


AGC 


AAG 


AGC 


ACC 


AGC 


TTC 


CTC 


A AT 


TGC 


TCG 


CTG 


GAC 


ACC 


GAC 


A AT 


GAC 


ATC 


GCA 


CTG 


CTG 



—569— 



CAC 

TCC 

CTC 

CGC 

GAG 

TAC 

GCC 

CTC 

GTC 

GTC 

A A C 

GGG 

GGC 

GCC 

CTG 

GAG 

TAC 

CGC 

CAC 

CAC 



CTG 

CAG 

CCG 

GAG 

ACC 

CAC 

AAG 

AAC 

CCG 

ATG 

ATG 

G AC 

GAC 

TCC 

GTG 

GGC 

GGC 

TAC 

ATC 

AAG 



GCC 

ACC 

GAC 

CTC 

CTC 

AGC 

AGA 

TTC 

CAC 

AGC 

CTG 

CGG 

AGT 

TTC 

GGC 

TGT 

GTT 

CTC 

AGA 

AGC 



CAG 

ATA 

AGC 

A AT 

GTG 

AGC 

AAC 

ATC 

A AT 

AAC 

TGT 

CAG 

GGG 

CAC 

CTG 

GGG 

TAC 

GAC 

GAC 

TGG 



CCC 

GTG 

GGC 

CAG 

ACC 

CGA 

CGC 

AAG 

GAG 

ATG 

GCG 

GAT 

GGG 

GGC 

GTG 

CTC 

ACC 

TGG 

AAG 

GCA 



GCC 

CCC 

CTT 

GCC 

GGC 

GAG 

ACC 

ATT 

TGC 

GTG 

GGC 

GCC 

CCC 

ACC 

AGC 

CTT 

AAA 

ATC 

GAA 

CCT 



WB»BB 61-205487 (2) 

ACC CTC A (if * * *> T f*- /u. G <2 x * * * 

ATC TGC T r. ju . C (i f * * > f * *J *> . T Ji i 9 

GCA GAG £-£*>U> 

GGC CAG R ttSC : 

TGG GGC 5' -GCC CAC CAG GTG CTG CGG ATC 

AAG GAG CGC AAA CGT-3' 2 fZ ti 

TTC GTC 5' -CAC CAG GTG CTG CGG ATC CGC 

CCC GTG AAA CGT-3' 

AGC GAG A*!** : 

TCT GAG 5' -ATG TGG CAG CTC AC A AGC CTC 

ATC CTC CTG CTG TTC GTG GCC ACC TGG 

TGC GAG GGA ATT TCC GCC ACA CCA GCT 

ATG GTC CCT CTT GAC TCA GTG TTC TCC 

TGG TTC AGC AGC GAG CGT-3' *fctt 

TGG GGT 5 ' - ATG TGG CAG CTC ACA AGC CTC 

CAC AAC CTG CTG TTC GTG GCC ACC TGG 

GTC AGC GGA ATT TCC GGC ACA CCA GCT 

CAT GGG CCT CTT GAC TCA GTG TTC TCC 

GCC CCC AGC AGC GAG CGT GCC-3' 

JAG -3' ft* E^J^tl, M |i 0 t fc II 1 i N \t 0 



* it it i t> -t . fz L , m isi o -e & a t % ic 
tt N i o V 2> 0 ; R#5£ : 

5' -GCC CAC CAG GTG CTG CGG 

CGC AAA CGT-3' 

■ess n* EM**** £ * Ktt fc 1 !** : 

5' -ATG TGG CAG CTC ACA AGC 

CTG CTG TTC GTG GCC ACC 

GGA ATT TCC GGC ACA CCA 

CCT CTT GAC TCA GTG TTC 

AGC AGC GAG CGT-3' 

5' -CAC CAG GTG CTG CGG ATC 

AAA CGT-3' 

5'- ATG TGG CAG CTC ACA AGC 
CTG CTG TTC GTG GCC ACC 
GGA ATT TCC GGC ACA CCA 
CCT CTT GAC TCA GTG TTC 
AGC AGC GAG CGT GCC- 3' 



ATC 



CTC 
TGG 
GCT 
TCC 



CGC 



CTC 
TGG 
GCT 
TCC 



2.13 1 SfB«© DNA Lt^5^7^ s 

3.^ 7 X 5 K pHC7 t pS V2 -HCP 8 ,pMSV-HPC, 
pLl33 ,pLl32.pLl51 , pLl 4 1 ,pLH2 f 
pMMTABPV-HPC ^ t (i PCZ46O T? & * * 2 

a.. J* «ttffi£«lfi D N A * " 
RSttftEM ; * J; . 

*^*-T * * — ( fzff L> N a* 1 £D 
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5. 11 £ 83 8S#. HepG-2 , * V * < 
CV-K LLC-MK 2 , 3T3. CHO-K.1* CHO - K. 1 
(dhfr"),TV - tU'irf-f, HeLa, 

HPMI 822 6, H4HEC3, C127I * fz it H S - 

P LI33, P SV2-HPC8 £ 7t «i P L 1 4 2 J£ S? f£ 
i$tlfcHepG-2 , ^7Mi^Jt, CI 27 I. 
L LC -MK £ » 3T3 2 it H 4 I I EC 3*ffl Jfi "C * 5 

5^4^^fc<i^f5 ^ IE 

8.#»fi*$ n.fcfflJSa*, KpJ-132, 
p.L 151, pL 141, pMSV -HPCtfcll 
pMMTABPV-HPC T'&n&& £ tlfc. HepG-2. 

1 ^£«OD N Aft^fe ( fzt* Ntt-OT? 
*orM(i0tfclilt*5) ; *3 J: 
IV )1R^-^ - ; 

12. ^£JfflflS#;*:J5§^Ki2T£S3r 1 l^fS®<& 

13. «£I0I!&#*J««K12 RV3 08 . MM 29 4. 
HRl * ti ^1AM15T S5f 1 2^!5®CO^ 
ft." 

14. ^7 * S KpCZ 460 nfc*a 

15. ;*:s§M K»i2 -e & a m 1 4 ^I2^0^B^ . 

16. ^1i»tl2RV 3 08 , MM 29 4 . RR 1 * 
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*y * 4 ->-r*t. CV-K LLC -MIC 2 , 3T3. CHO- * ^ 
ICU CHO- It l (dhfr"), T y^^ iT .^^^ 
')/f"f, HeLa, RPMI 8 226, H4IIEC3, 
C127I , ylj@T?^5l79 

9. 7*7 X $ KpSV2-HCP8, pMSV-HPC, 
PL133. pLl32, pLl5K pI-141. pLl42. 
tfZl* pMMT^BPV.HPC.-e»«g*S nfc 
HepG-2 . * V * 4 > ^ St , CV-K LLC-MK 2 , 
3T3, CHO -K 1, CHO - K. 1 (dhfr*),Tyt7 J 
T • * 4 # f^rM , HeLa, RPMI 8 226, H4lI£C3. 
Cl27l^fcl±HS - -X*,* ^^31)37?* SStfctt 

A % JR't£&S£*S/!S£* D N A-< * * - 

t?£ot : 

I ) 3£«£rt ic* it Si*-* 9 * -©iiWttfi 

^£fcl±&fe#^£>&&*£-3j*pNA ; 

il ) asirt-c'iiftwa r ° ^tfsg 

1±RR1AM15 -c^^^i5^i5®©anao 
17.® 4-8^ttd^i 0 — 1 3 mv> l*-f n*» 

19.J& .* © Jl'# <& ^ ^ £ ^ (c E ^ s fc a © , 

^ D N A ^fk^-^iJ J: Crm^^- DNA^n-=.y 
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--v/^^ --e#*«** nfc«£MiciB 
t t*ro^>r * c*tz fi^ cDi5ffi(*. si** 

* - 

@ c ) »c»*r t>figtt ^ * v a - 

;-(*TBS«, down regulator )Ht 
tt)BtSiWft«.'ft»t«i, 7" o ^ ^ V C 

* * * y KS*tt©HR« ( * X h - r 7 ^ X U 
JB**<D»r£ C fc&&±K$>* ) * U KaW 

*» * nsf^ic, - 3 3T « * •> 

/t/i'^rf K(TBo8Sl~33 )<Z>BS3< 
SQBr ) , - 97WaSI^^i5r^rf K 
( 3 4-42) ttflCSSl 9 8 ±J 

l 9 9 CDP&*#g csci K J:orlPXlK4> 
fcss* £ n s 2 *&#)g65c $ n zmm&s* nr 

■fe'J vrorT--briCf,£51IfC(i, ARG-LE u 
C 2 1 li«kCF2 1 2 ) ^ 
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a 9- 4 > C &&A*~Zf 5 CD te, ng^ 

*]|JIStfjttStfJ#J2S. HP'S, »«teJtoSrt«H( 



2 ^3?©*©T $ 

5 Kf^^^f KCSS 200 - 211 

* Y) ; gfc&S£&li~2 3 *©^7k-ftfe^^WLT 
^ £ . £ * /of -f yCttr - # a, rfc * •> ^ ^ 

5 (gU ) (i, y t f * 
r ^ + ^ {b * * <^ ii ^ - t K o 4 •> / '] 



ApR: t ^ e > y y»tt«asifciiTy tfi/ 

t - StUC&^SStt, i- ACT sv40-«»fi 

* »; * K : Bitter (6 a, £<&^ttfc 
Btttt'*^ o o-^x( n@© ) * * o - 

/rx ci^sro) * y k 4 animal 

a a — # x ■ ^Mrf K4**o-?yx * y 
*«r K<D — fx 5 „ 

4TX • * V-tr* K& % - IC§8£* $ n# fife 

fe^w tc^sftfx ^ y r f- £ fx -smitx^lte 

tt^fe<fc*«IC^:SttfX»^# »j 7 9- k • 

G416R : G4 18»tt£^S 4 *: (i G4 1 8»{± 

IVS My^>$ 3 -Klt^5DNA, 
a & t* fx ^ . 

A$n-Clr>S,©^^D NA ? o — - V.tf*<9* - . 

— © i & a -s-uyhn — ;u -r * £ ^ *c , -e 

^JPS77^/^h : Ufeii^ nJ^ ± to ft] x 
iro^« D N A en, 

aSV LTR : 7 7^^® ( Rous Sarcoma) 

ho^afxL»c(i, ens, <Dff.&T-emm-t z c 

fr* * £ £ uj> 6 D n A Eflj-e * o r , KIRgfliS •> r 
TcR : ^ h 7 -jf ^ , y y'i^S^i t tilt 7 h 
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MSV LTR UXi ft® * < X e0fit%3feJSM 
terminal r e pea t ) CD 7* o ^ — £ — jg ^ 
^tLt^SDNAt// y h . 

£r £ ( J£s£i£±(C & £ ) * ^ 7 St : oiANAg 
¥fe © a IR it £ o r £ M £ n rt: * y ~? r * k £ 
-=>r. */f, infHFfx^ HK«tf ttfcfx stir^fx 

p a : * 'J rfi^ft^/t klt^ 
5 D N A e^ij. 

rn^-^r - ; DNA0RN A^©|^^||^ 
tSDWA S^lj . 

etlJa±<0#SDWfXD NAt/^^lfjj,^ 

HsRStt<hfE?ij : y ^ y - a s^Vfi^ «fc 5'- 

ATG-3'©£n£HIK§fl56= K ^£1^1*-* D N A 
0 ® »C o t > T <D m & fX 12 

110-^77 S K pHC 7 AD fM W if -f hfic; 
% 2m - r 7 * l KpSV2-HPC 8 comwi&& 
^ 3 SI - r 7 x ^ KpLi33CDSJPR-!r-f Hi J; 
^ 40 - 7*7 ^ ; KpLl32 CD^dSir^ hiJj: 
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|6E-/7^ J KpLl42«DfMPRlfM H^J: 

S57lH-^7*$ K pMS V-HPC ©ftlJIR-tr -f V 

^80 - r 5,* £ K pMMTABPV-HPC © U fft 

3? 9 0 - 7* 7 * S KpLl51 Oait-f >^«k 

^100-/7^^; kpczioi ® ©J PB -f h 
seer. ' 

f 110 - -f J x S KpCZlO CD ft] ffi. if- -f h6 



AAG 


AAG 


CGC 


AGT 


CAC 


CTG 


AAA 


CGA 


G AC 


ACA 


GAA 


GAC 


CAA 


GAA 


GAC 


CAA 


GTA 


GAT 


CCG 


CGG 


CTC 


ATT 


GAT 


CGG 


AAG 


ATG 


ACC 


AGG 


CGG 


GGA 


GAC 


AGC 


CCC 


TGG 


CAG 


GTG 


GTC 


CTG 


CTG 


GAC 


TCA 


AAG 


AAG 


AAG 


CTG 


GCC 


TGC 


GGG 


GCA 


GTG 


CTC 


ATC 


CAC 


CCC 


TCC 


TGG 


GTG 


CTG, 


.ACA 


GCG 


GCC 


CAC 


TGC 


ATG 


GAT 


GAG 


TCC 


AAG 


AAG 


CTC 


CTT 


GTC 


AGG 


CTT 


GGA 


GAG 


TAT 


GAC 


CTG 


CGG 


CGC 


TGG 


GAG 


AAG 


TGG 


GAG 


CTG 


GAC 


CTG 


GAC 


ATC 


AAG 


GAG 


GTC 


TTC 


GTC 


CAC 


CCC 


AAC 
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5 '- R N~ R M- GCC AAC TCC TTC CTG 

GAG GAG CTC CGT CAC AGC AGC CTG. 

GAG CGG GAG TGC ATA GAG GAG ATC 

TGT GAC TTC GAG GAG GCC AAG GAA 

ATT TTC. CAA A AT GTG GAT GAC ACA 

CTG GCC TTC TGG TCC AAG CAC GTC 

GAC GGT GAC CAG TGC TTC GTC TTG 

CCC TTC GAG CAC CCG TGC GCC AGC 

CTG TGC TGC GGG CAC GGC ACG TGC 

ATC GAC GGC ATC GGC AGC TTC AGC 

TGC GAC TGC CGC AGC GGC TGG GAG 

GGC CGC TTC TGC CAG CGC GAG GTG 

AGC TTC CTC A AT TGC TCG CTG GAC 

AAC GGC GGC TGC ACG CAT TAC TGC 

CTA GAG GAG GTG GGC TGG CGG CGC 

TGT AGC TGT GCG CCT GGC TAC AAG 

CTG GGG GAC GAC CTC CTG CAG TGT 

CAC CCC GCA GTG AAG TTC CCT TGT 

GGG AGG CCC TGG AAG CGG ATG GAG 

GCC AAG AGA AAC CGC ACC TTC GTC 

CTC AAC TTC ATC AAG ATT CCC GTG 

GTC CCG CAC AAT GAG TGC AGC GAG 

GTC ATG AGC AAC ATG GTG TCT GAG 

AAC ATG CTG TGT GCG GGC ATC CTC 

GGG GAC CGG CAG GAT GCC TGC GAG 

GGC GAC AGT GGG GGG CCC ATG GTC 

GCC TCC TTC CAC GGC ACC TGG TTC 

CTG GTG GGC CTG GTG AGC TGG GGT 

GAG GGC TGT GGG CTC CTT CAC AAC 

TAC GGC GTT TAC ACC AAA GTC AGC 

CGC TAC. CTC GAC TGG ATC CAT GGG 

CAC ATC AGA GAC AAG GAA GCC CCC 

CAG AAG AGC TGG GCA CCT TAG - 3 ' 

C £ * A it 7 * * •> T 7 - * . O & 7 * * > 

7 r - n, „ C (i 7 * 4- *s *s 7 *J , T ti 7 t *J 

R. liS : 

5' -GCC CAC CAG GTG CTG CGG ATC 
CGC AAA CGT-3' * li 
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5'- CAC CAG GTG CTG CGG ATC CGC 

AAA CGT-3' 
R^fi a : 

5' - ATC TGG CAG CTC ACA AGC CTC 

CTG CTG TTC GTG GCC ACC TGG 

GGA ATT TCC GGC ACA CCA GCT 

CCT CTT G AC TC A GTG TTC TCC 

AGC AGC GAG CGT-3' t fZ (± 

5'-ATG TGG CAG CTC ACA AGC CTC 

CTG CTG TTC GTG GCC ACC TGG 

GGA ATT TCC GGC ACA CCA GCT 

CCT CTT GAC TCA GTG TTC TCC 

AGC AGC GAG CCT GCC-3' 

tfclil^ttet. fc^fL, M rf; o £ * £ £ ic 

5'- GCC CAC CAG GTG CTG CGG ATC 
CGC AAA CGT-3' 

5'- ATG TGG CAG CTC ACA AGC CTC 
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CTG CTG TTC GTG GCC ACC TGG 

GGA ATT TCC GGC ACA CCA GCT 

CCT CTT GAC TCA GTG TTC TCC 

AGC AGC GAG CGT-3' 

5'- CAC CAG GTG CTG CGG ATC CGC 
AAA CGT-3' 

n 5 ffi*j«.wr a t * <c i*, R 1 ;*^: 

5'- ATG TGG CAG CTC ACA AGC CTC 

CTG CTG TTC GTG GCC ACC TGG 

GGA ATT TCC GGC ACA CCA GCT 

CCT CTT GAC TCA GTG TTC TCC 

AGC AGC GAG CGT GCC-3' 
ft 6 ffifll**"*- * o ) • 

(±, 



fc tt*ft#^«D|&ii **** S D N A SJfJ 

^^Ciici: o ASi $ ft 5 . 
SR»Sc*§ ic&g L Ti> 5 . ±l2^fe<© (B) 

^tig cF tlfcifi^^. D N A K ; ^r — ( ft tf L ^ 

fc. w»tt«£ioKrtT?, thro 



& ftT V>tX^ofc5f^ fc h 7* a 7- 4 V COT i / 
Mfl*3-KLT^«. # »<DSE ic«j- 

5 

H 2 N -M£T TRP GLN LEU THR SER LEU 

L£U 10 15 

^LEU PHE VAL ALA THR TRP GLY 

2 0 

ILE S£R GLY THR PRO ALA PRO 
25 

LEU ASP SER VAL PHE SER S ER 

30 35 

SER GLU ARG ALA HIS GLN VAL 

4 0 

LEU ARG ILE ARG LYS ARC ALA 
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ASN 
ARG 



45 
SER 



5 0 

PHE LEU GLU GLU LEU 
5 5 

HIS S£R S£R LEU GLU ARG 
GLU CYS 
PHE 



60 
I L£ 



65 
ASP 



GLU GLU ILE CYS 
7 0 

GLU GLU ALA LYS GLU 
7 5 

GLN ASN VAL ASP ASP 

8 5 

ALA PHE TRP SER LYS 
9 0 

VAL ASP GLY ASP GLN CYS 
LEU VAL 
CYS 



ILE 
THR 
HI S 



PHE 

8 0 
LEU 



95 
LEU 



10 0 
PRO 



GLY 
GLY 
AS P 
GLY 



ALA 
HIS GLY 
GLY 



PRO LEU GLU HIS 
105 

SER LEU CYS CYS 



115 
I L£ 



CYS ARG 
ARG 



13 0 
PHE 



110 

THR CYS ILE ASP 
1 2 0 

SER PHE SER CYS 
125 

SER GLY TRP GLU 



CYS GLN ARG GLU 



13 5 140 
VAL SER PHE LEU ASN CYS SER 

14 5 

LEU ASP ASN GLY GLY CYS THR 

15 0 155 
HIS TYR CYS LEU GLU GLU VAL 

16 0 

GLY TRP ARG ARC CYS SER CYS 
1 6 5 

ALA PRO GLY TYR LYS LEU GLY 

170 175 

ASP ASP LEU LEU GLN CYS HIS 

180 

PRO ALA VAL LYS PHE PRO CYS 

185 190 
GLY ARG PRO TRP LYS ARG MET 

195 

GLU LYS LYS ARG SER HIS LEU 
200 

LYS ARG ASP THR GLU ASP GLN 

205 210 

GLU ASP GLN VAL ASP PRO ARG 

2 1 5 

LEU ILE ASP GLY LYS MET THR 

2 20 2 25 

ARG ARC GLY ASP SER PRO TRP 



GLN VAL VAL LEU 
LYS 
VAL 



LYS 

24 0 
ALA 



2 3 5 
LYS 



230 

LEU ASP SER 



LEU ALA CYS GLY 



TRP 
CYS 
LEU 

TYR 

27 5 
LYS 



LEU ILE 
VAL L,EU 
AS Pv 



250 
THR 



25 5 
MET 



245 

HIS PRO SER 



ALA ALA HIS 
260 

SER LYS LYS 



LEU 
ASP 
TRP 



GEU 
VAL ARG 

ARG ARG TRP GLU 



265 

LEU GLY GLU 



2 7 0 
LEU 



ILE LYS 



PRO 



29 0 
ASN 



GLU 
GLU 
TYR 



LEU 

28 5 
VAL 



28 0 

ASP LEU ASP 



PHE VAL HIS 
29 5 

LYS SER THR 



S £R 

THR- ASP ASN ASP 

ALA GLN PRO ALA 
LEU SER GLN 



LEU HIS 



3 10 
THR 



3 0 0 

ILE ALA LEU 



3 15 

THR ILE VAL 



PRO ILE CYS 
3 2 5 

GLY LEU ALA 



ASN GLN ALA 
34 0 

LEU VAL THR 
345 

HIS S £R SER 



ALAi.LYS ARG 
360 

VAL LEU ASN 



PRO VAL VAL 
37 5 

CYS SER GLU 
3 8 0 

MET VAL SER 



CYS, ALA GLY 
3 9 5 

ARG GLN ASP 



ASP SER GLY 



320 

LEU PRO ASP SER 
330 

GLU ARG GLU LEU 
335 

GLY GLN GLU THR 



GLY TRP GLY TYR 
3 5 0 

ARG GLU LYS GLU 
3 5 5 

ASN ARG THR PHE 
3 65 

PHE ILE LYS ILE 
3 70 

PRO HIS ASN GLU 



VAL MET SER ASN 
3 85 

GLU ASN MET LEU 
390 

ILE LEU GLY ASP 
40 0 

ALA CYS GLU GLY 
4 05 

GLY PRO MET VAL 
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ALA SER PHE HIS GLY THR TUP 

415 420 

PHE LEU V A L GJ-Y LEU VAL SER 

4 25 

TRP GLY GLU GLY CYS GLY LEU 

4 3 0 4 3 5 

LEU HIS ASN TYR GLY VAL TYR 

440 

THR LYS VAL SER ARC TYR LEU 
445 

ASP TRP ILE HIS GLY HIS ILE 

450 455 

ARC ASP LYS GLU ALA PRO GLN 

4 6 0 

LYS SER. TRP ALA PRO-COOH 
(J^H 2 N liTi/^S, - COOH(i#* 

* * *> . A L A (i 7 7 - . A R G <* T * * 
- y % A S N i* T X '* y 4-' V . AS P |1TX^7 

HIS(*bX7'S?>'« I L E W; *f y o 4 •> y „ 
L£U|iofi/y, L Y S (i ij •> V , M ET|i> 
* i y , PHE|l7ii^T7i'A PRO(i 

5'- C TGC AGG GGG GGG GGG GGG 
GGG GGG CTG TC A TGG CGG 
C AG GAG GGC GAA CTT GCA 
GTA TCT CCA CGA CCC GCC 
CCT ACA GGT GCC ACT GCC 
TCC AG A - 3 ' 

* ±& 

5'- CGA CCC TCC CTG CAG GGC TGG 
GCT ITT GCA TGG CAA TGG ATG 
GGACGAT T A A AGG GAC ATG TAA 
CAA GCA CAC CCC CCC CCC CCC 
CCC CCC CCC CCC CCT GCA G - 3' 

<T T - , C (i f * 4- y •> * 9 /u , tltTlif 

E?y * * n if * n <fc » ft -r ^ & <d fi?y t±+ # 



- - SWOB 61-205487 (9) 

:t* a ij y , 5 ER(i-feiJ y % TH R (£ * u * y % 
TR P(i h ')r h7T>, TYRtf^ayy, * 

*38«ODNA{t^ii, th^a^-^yCg 

cDNA; a - y^^Jf^n-S. c DNA $ n - y 
OB) £I&£T * fctttC. /or^ vC$3-FL 
t.^5cDNA©**IC % S'rf'jCSJlK 3'rf 'J C 
E#U IC 5'4? J;tf 3'<Dmm *C 5 Pst IS 

KB*ia»EM*fl5IT £ cDNA; a - 

2 <@£gltf£L. »r*ffl'<0 t h^nf-f y 
C©8ff^E«i, ^O^fS^O 5'* 3'^^ 
iC&g-f Sai^mRNA^a- KLt^SDNA 

£©H>?*ACrD N A^^fiitfe. CO 
D N A^^$/7 * 5 K pBR322© Pst ISffilC 
SAL, $ k pHC7 &&SLXtz. Sot, 

r^i K ?HC7 tt, MfaOfff^-S^J ( M £ 

-e * s . r?^: k phc7 ✓ — ir :/ • y - s> 

3 ± & • 'J IT — f" • 7 jK 7 h 'J *f ( NRRL, 
Northern Regional Research Laboratory), 
^t')T, 4 U / -f * fC #IE 3 *l , * CD - * 
y h • x r v ^ »^ff-'3U;^3V(D- 
»t«or^5B*, *5§M ( E. coli )U2 

RRi / p hc7 *s«ftai s . ±mm 

ICl 2 RRl / pHC7CD^#feli. NRRL$>£ % 
NRRL B- 1 5 9 26 CD T tC A * "T fig "C * 

5. r 7 ^i K pHC7 (DfflEL* -f 

Mr: xtttt; *ic % « as©£a'te*3gsn£ 

«*T SOU »® S tifc 36CF »c*S»SI**» 

sua $ 4) cd, ic^tf &ns. * 
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in^DNAft^ftii, Pins* £.cf*©«l6. 
n,^rf k^s& u . ® w *c 7* o -* y v ^-r 5 

ffl«£»IH*i* ifil t hraf^ 

CicS*bn5$D(, /'J r - n *> itc 

*f *<t. - t K n + •V^ft^^aiR^ 

S5 9!<Z>$&ffl*ffiffi* ^ C Lfc 

P SV2 .aCMrjo^^-ii, -toS 

K4R?#tt--^o*-^-(ep ) . 7>2EE 

KpSV2 -gpc±KffSir^5*BBO*^y 

7*7 * $ KpSV2 - 
JfftiO, 7*7 K>HC7fi*(0, 

Apa i MR 7 7 r / y h L ; Z^^t?. 7-7 

X $ K pHC7 Sr^T* a ^ 4 y C 

»; y n - t Apa 1 - Bgi n ffipa y 7 r / y 

I* £§3*S£ L J Cftb 2 ©CD 7 7 7 / V r £Hind 

ni-Bgin - msir? * i kpsv2 - gp hcma 
-fzcttt£Q^ fi^r £n*io 7* 7 ^ s Kpsv2- 

1*7"7 * $ K©ffiPB*<f h *? J:CK»fiEifcBH&Sft 

CD020IC^Lfc. 

7* 7 * 5 K pSV2 -HPC8^, -f 7 * I K pSV2 
■^-fntfy( NRRL B- 15928 ) *IC, 

k PL133 ©afi-cicijtf'-sdiasftsf t 



»B90B61-205487(10) 

*J ( IVS * <fctf 'J Tf-;Mb C P A ) g&ft 

^S, s V 4 0 i -St/R^SffiU^v^*^ lC«i. 7* 

7 X * KpSV 2 -M^**-ttfli&8l:isJ;0 : *<o 

pSV2 - gpt , pSV2 - neo, pSV2 - dhfr % 

* psv 2 ^ o y »j v^sajt r_s nt^«. 

3i/^-/ay(; ATCC „ Am erican Type 
Culture Collection % o 7 ^ t/ ^ / 'J — 7 
;/ K ( Rockville Maryland)^ £ fc t± / - f y- 
»; - ^ a 7" ^ - 'J t-f -7*7 h ') C^^'J 

t , «; / ^ ) ©^-fnjfc^£A^"5jf£-e;&£. 

7*7 ^ $ K pSV2 -HP C 8 (i7*7 X £ K p S V 2 
- gpt ( ATCC 37145) . 7* 7 ^ 5 K pHC7, fc. 

^ --e*s-. r gpt j cb ^-ss'fijtt, 7-7 * s 

tr. 7* 7 ^ $ KpSV2-HPC8 <D 2 7 7 

^> h , — 0. 2 9 kb Hind fll - Sal I 77^/ 
> h J:^— L15tbSal I-flgl fl77// 
> b^Sr. Hi nd ffi - Bg in -§18/7 X J KpSV2 

-f-/o^yiC7^-Hfc. f^n/:/? 

•X i K( pLl334*« ) tt, ^ - / n try^f 
«*"*s*-C, Jrirof-f v Cottons* T?««r 
^X.bn/i feO-e^cfc. 7*7XC K pLl33® 

7*7^$ KpLl32.(t, 7*7X* h'pSV2 -HPC 

8 CD Hind ffi - Sal I is £ Zf Sa I I - Bgl fl ffi PS 

-7 ? ? / y h^r 7 ^ $ Kpsv2 - ne o( atcc 

37 149 ) IC^A L ^ C i $1S»* % 7*7 * S KpL 

i3 3oSi2:T&<i:^^o^^T?iiil-c ^n^. 

T neo J t^5s§^2it. 7* 7 * .5 K cfi IC ^ ai" -r -f 
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40 a^ra^-^-^^oriiits^ns^'j *> 

X h a R^NA <hLT*E¥£ft£- G418li 

*©te©S£»l»K:<2: or** 
T?£ 7*7^ i KPM32 *StR*<**G 

TS«-r5C<h75it?§5o 7*7 x * K pL 13 2© 

7* 7 x i K pSV2 - dhf r ( ATCC 37146 ) <i 
SV40£l#i7'°-* — * — 0 3 ^ h a-*TKfc5 
S CDS* fc KdHStcS^ ( dh£r ) 

£^tt?l£©$fefe<*rt-eiiitii£ ft, &*^<±* »• 

^Jii^ * nt<5a^ib5. 7*7 X * KpLi41 
{* % SV40ttW^o*-^-O3^ ho-^TK 
fc*. dh£r itfi^t, Jfr^r a ^-f C«jta 

mzttee)* -v b 9 o* acr >\*-f e yifi?. << 

i?ft©f o •> y r $ / h 7 7i7 --ferifif , 
^ S v --bfiSfc^F, £tt*J#J:lb- £tf&S8T 

r / v 4 ^xit&^^o^&ttiate^^ * or a 

Slt5 fci6tC§tU£ft*:ffi&;LD N A 

Ui j^T? £r*.*fc*7*a^>f:' -fr 

IC Jg & f S £ < © ^ h a 9 4 ^^^ft&nr^i. 
U h a 7 4 ^xDNA(Dft^*«U[( a ^ ^ ■ 
9 - S to • «J - h ) liL(iLlf7*a*-^- 
gtt* a- K LT*J 0. C n^. fc h-^y o 5r 

r 7 X e K pRSV cat C ATCC 37152) it* - 



»BBHBB1-205487(11) 

KpLHl £ IC 7* 7 X $ 

K p S V 2 - dhfr ±CD*— © BamHI g(5&>£.Xhq 
I ICfULtr^ $ KpSV2 - dhfr-X^. 

3t£t*o ^ C^itiSfe^^-^^L TON 

£ , 7*7 X * KpH3302-DfiD75// y 
— 0. 6 4 Pvu n-Bsi E tt 7 7 / > I" 

2. 7 kl> Bs t £Q - £ co R I 77 ^ / > b^^SI 
L . * -f Pvu Q - Bit £E77/ / ^ Xho I 

. Bs t £ fl 7 7 / > V h IC^& L . & ^7? > EcoR 
I - X ho I - 18 3* 7* 7 X $ K P S V 2 - dh f r - X «C 
7 4 ¥ - h Liz . & *> tlfz? 7 X i K ( pL 141 

cgtt^ist r*ft**iaHjo#i 

7*7" 7 X * KtCfct^T, SV40^Jffiro*-^- 
*Wi**icflSLfc1»S(0Xfttt7'B 

-(Ofltffl icre^$ ft s bo>tii. ftir-tt 

7 h 'J t O til OfiSffl Nit: fife 5 CiiJftjn 
T<^ £ 7 ( RSV) CDSCN**a 

(i. 7*7 X $ K p RSV cat CD — 0. 7 6 tbNde 

i - Hind in mm y 7 r / > ^iTiistsc 

<5 7* ° ^ — £ — C p" — t V (Go rma n ) £ % 1982 , 
P.N.A.S. 79 : 6777 D * s 7* 7 X $ KpL 133 
© — 5. 1 fcbNde I - Hind 17 7?* / > KiC? 

7*7X5 K(pLl42£ifr£>3-SStt®SS6ElfC 
./T^t. 7* 7 X $ K pL 14 2 ©ffilLT^-^M^ 6 IC 

sets. ■ 

fc "5 1 0 0 7*7 X $ Kli* 7* a 7^ 

to X OD^ l^^IfiO 7* a * - * ^ . ^ A: , 

B«*£tfafi-?©ttffl<Dfc»rc dhf r xlfe-?-^ 
tt^o. C©7*7^; K( pLl5lU«) 



fcU 7* 7 X J K pS,y2 - dhf r - X © — 4. 2 kb 
£co R I - Xho I MR 77^/^h^r7X$ K 
pL 1 4 2 CD — 1.06 kb Bs t £ H - Nde I 7 7 

^ / v h , i? J; 7* 7 x 5 KpLl33,0-2.7 4 

kb Bsc e n - eco r i mm? 7 7 / V b IC 7 <{ 
y- ht^ ciia^ ai-c^nfc. 7 >r y- 
* 3 v £ 7*7 x $ kplisi o&&T$m$LT a 

fc^fC. 7 -f V- C 3 X fc pL 14 2 7 

7 ^ / > b CD Nde I ffiffiJg., DNAiJ 
JO-T S C i (C J: 0 . Xhol SJ&ICgft L . 7*7 
X $ K pL 15 1 ©j££T^HT©llk#J<9 IC£« 
L. 1*7*7 x $ K(D'MMt^ h # J:tf«<t6JfiE13- 

7* 7 X $ K pMSVi ( NRRLB - 15929 ) (1. 
^ * x3?<Dlg 3ElfflJ!a *-f^X<hLT*J 
£tl-C^3**$fS®7'<i'X (MS V ) CD S ^ 
( LTR ) X $ K 

P SV2 - HPC8CD- 1. 4 kb Bel I ffi JSg 7 7 ^ / 
> h "7* 7 X $ K pMSV i CDifl — ® Bgl H fcjpgg 

/ > b & 7 << Y - b Liz. & t>titz7 7 x i K ( 

pMMTABPV - HPCif^^) |i, MMT^ot 

* KpMMTABPV-HPC ft CD . $t£7*o 

$tl> 7*7 X $ KpMMT^BPV -HPC 
«**nfc«£©»K*^fiEiX& L*3* G418 

mm - ft*as-f 2>s»se trv> 5 . r 7 x $ k p 

MMTABPV-HPC ©jgJlT JiUM^ 8 CSS* 

$nr*f 0 v igT-7 x.* KOBRt-f h^^c^a 

±£CD*< H-i(r^S K pHC7$^<) 

3§^L^S; 7*7 X £ KpSV2 - HPC 8 , pL 
142* ±& pL 133 tt«3fett^H:e«#**[B. 
El^-^5fc£>cDiI^^ — # — W L T c> (,> co -e * 



»HII0 81-205487(12) 

7* 7 X * K ( pMSV -HP C-t**. ) £&#CD 
^ 7 HlC^Lfc. 7*7 X 5 K pMSV - H P C <0 ffi 

^7XCD/*o^:*;*W y(MMT ) 7»a*- 

K^&ft $ JIT • COMMT/a^-^r-li, 
#£9hC^*3lJCD 7*7 X * K( pMMTABPV-HPC 

£**snT<r** ) ©fl-ar «: *? # s as&fes-e 

& S , 15kb7*7X$ K pdB PV -MMTneo (ATCC 
37224 ) f*3 IC^p^E tt^ 7* 7 X S KpMMTA 
BPV • HPC »C(i ? ± -J\ 7* 7 X 5 K 

pdBPV - MMTneo ^ Bam H I f^-fb L> 2fcl»v-e % 

gMy-hL, 7* 7 X S K pMMTABPV 

COBamHlX*ICJ:0, U'S'SlSiB* 
4 > *>X ( BPV ) D N A CD— 8 kb rfi » * * tl * . 
^ T? > 7* 7 X * K pMMT ABPV^Bgin^i 

4tL. CCD Bgl n - f8ft 7*7 X $ KlC. 7*7 X $ 
KpSV2 - HPC80-1.4 kb Bel I fcj PS 7 7 ^ 

Pa < * 3&S"ft*x ®©-c cd r -y -s ic, ^ 

fflffiT, ^igfltr7 x ^ K D N 

A*«iai-r*2f3^ ffecos^^fert-e^sif 5 J: 
-<t(^5xck pHC7* fe^tr ) , ^J^^fs-e 

C at fe^i Hit S 4#S£© 7- a * 

ei-* ^^^flart -eissr ^ . sv4o^^7*n^ 

- ^ - . 7 X ^® 4 /v,* CDg^^^M^T* O 
^ - ~. * X $ CD^M 7 4 *> X CD^r^TK^Slg 
7*d* — ^r— ^ ^D^tC-^^XCD/^cr-f-^^^^ 
7* o * - ^ - . rEIBffl »CX^«-5r ttS±|ffljiart 
tSligtS. 7*7 X $ KpSV2-HPC8, P Ll33, 
P L132. pLlSU PL14K pMSV - HPC, 
pMMTABPV-HPC iJ^CfpL 142 iC iotiFt 
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HepG-2/pLl3 2 . HepC- 2/pMSV-HPC . 
HepG-2/pL 141 ,HepG-2/pLl51 . 
HepG-2/pMMTABPV-HPC , H4IIEC3/ 
PL141 . H4 I 1EC3/PL13 2,H4l 1£C3/ 
pMMTABPV-HPC ,H4 1 IEC3/pMSV -HPC, 
H4iIEC3/pLl51 , LLC-MlC 2 /pLl3 2". 
LLC-Mlt 2 /pMMTABPV-HPC, LLC-MK 2 /- 

PL141 ,LLC-MIC 2/ /pLl51.Cl27rV' 
pMMTABPV - HPC . Cl 27 1/pMSV-HPC , 
C127 I/pLl5 1 . 3T3/pMSV-HPC,3T3/ 
pMMTABPV-HPC , 3T3/PL13 2 , 3T3/pLl41. 
3T3/pLl51 . RPM1 8226/pMS V-HPC , 
R PM 1 8 2 2 6/pMMTABPV-HPC , RPMI8 226/ 
P Ll32,RPMl 8226/pLl41,RPMl 8226X 
pLl 5 1 . CHO-Kl/pMS V-HPC, CHO-lCl/ - 
pMMTABPV-HPC . GHO-Kl/pLl3 2 . 
CHO-Kl/pLl 4 1 . CHO-K l/pLl51 , CHO-K.1- 
(dhfr"*)/pMSV-HPC ( CHO - K. 1 (dh f r") 
/pMMTAB P V-HPC , CHO-Kl(dhf r") / 
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PL132 .CHO-K1 (dh(r-)/pLHl , *J J: 
CHQ-K. 1 (dhEr-)/ P Ll 51 T & Z o 

( Bac i 1 I us ) H £ CJP * h l/r^^'x* 

it fe^a* ^ ©it $ n^Bg^.^ 

^ 7* »J 3 y *> it - r - ft to 4? * •> * 

. ft * fc tt ■> - fc KB + ^*ftLtt^OT?, H tfc.tt 

tt^^L. ffior. cft£S?iR&4£fifc<D0f%fc/8 

tiz^ts:^. « (i)*r£ t h ra ^ y c 

J* J -e^ST $y&g<gi~8 3*a-KLr^ 

£ DN A CO^Sn^DNAJg 

r - * ^^{fcL*S <^*:»B, 2tf:tt*(D{fe 

^ o 2 ocD:£-j£fc <t o r gla- jge/J? 7* o ^ ^ y 

r/c(DTi/ ^ fC is \f h CD 3 3 T i / St 
7 a -r 4 y C <OWtm.iT- £>lfoJtt4i ^<D#m 



»B8BB 61-205487 (14) 
ttflt**^ HPS . ttftfS'tt ( 4 fctt 

IC if £ r ft ( c ompe t ing mo 1 ecule 

) J t Lzm^zc *. ^J^S^^^CD 

^ <D i£ W cd *!> *c * ^i-e^Si^? Ci^SI 
IC iM & tf & 5 4 • 

CD * v^S^ & r - * * •> ' -ft $ ft £ 7" 

* * y mmm&&£-fz> c t ic «t o , ^or^y 

S^coT i y ^«*c^4 or^ ^)«o^cd r - ^ 

tt«**.ft&** »6ft3t r gla - J 7* o X 

>r v c co r o 7 < -f >j / y * v ^ rg- s fi at s 

K &m ^ 2» C <h fCRR^ $ ft t> (DV itfX^ o —I8l 

wit ir, m®£.VDttm.®icn&& 

k*^oh5.>>/i,^^ : S£ o r > &± t k f 

n 7- 4 y C Sitit e^PCD *y ^ + to * J* * KS-3- 

11 & > 7± to-<y^ KCDBS* D N A <^p^^fe 
^ t» S ^ "T ^ 4> CD T? * ^> . 

± I5cD$n < . fr^ t h^ax^ yCcoi^3 3 

r * / sessfi. «BflS^5^^cD7ti6 r y r i-to 
c tsic li^^Lrt^i^, t i-T'Df occor ' 

o ^ 7* K ^-«53c Lrv>^.^r^khrnx-fy- 
CCD^^3 4 — 4 2 fe^/c. CflD^ y**gGDr 

o -k •> y -kCf/SttftcDKKci^S$ ft. -eft^ 
^^>i:^-^bftr^^> 0 ^r^t h r a x y c co 
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jjr -^iC3-K$nrt^i^ * 38 98 II > *f± t 
K/af'f y C 3 3 £^4 ^ 34 

— 4 2 £3 - KUr^SHftttBS^^ * — 

©DNMi, m^L-f ° y ccor i / m&m l 

— 4 2lfcttl--8 3 * 3 — "K L & 

fe>^BfOCt«(TW SS£S£ 2 12- 
461 )4, Btt«t K^of -f.yCM(ri 
/ gSlS4 3-19 7) i^^SrSCittSf 

-e<5£<> co^icbr, s#&4 7t<iii&i£<D3[ 

5* KMC If £ CttC «fc K> . fitt^t b 7* 

* / 2 0 0 - 4 6 1 4^11212-46 1 

tttt/of -f ^C^^^ % JbStMi, ^13 3 — 

4 2t^(l 3 4 — 4 2, ^^^ 2 0 0 - 2 1 1 * 

-f 7 x i KpCZ 4 6.0 11, ^of-f ycgft 

SB 7* 7 X * K T? & . 7* 7 x ^ K p C Z. 4 6 0 (1 » 
7* 7 * S KpCZ 101 „ 7* 7 X S K p H C 7 . 

^7X{ KpCZlOl (U3t - £ IC <t o „ fe 
e$tlt^^ ( Schoner et. il. ,( 1 9 8 4 ) 

7* o •> — << > ^ ^ ■ t^-f • t*>3t^'- t 

f* $ 4 .^y.^^^yx^XUSA 8 1 

5 403 — 5407 J. pCZ 101 <D ftJ PS ^ 

h * £ Cf »££*&EI£-gs#GDS3 1 OSHc^-To 

^fiJXbal - Ndc 1 ij i KpCZ 



KM 81-205487(15) 
SS'bh^ofOCori; 1 — 4 2 . 

19 8 i?«fc tf 1 99IC§l-r&-LI2<Z>* * * 

gttfllttT i ;*SS 2 0 0 - 2 1 1 co 

■^tP 0 C<3D7*o -te ♦> V ^{1. ^«T?tt-f X f.-K ( 

Mn/pf-i * g R*#^^fi u r s o • 

S3-Kir^rU'^« * coarj: 7 * — <c £ 

c £#-e * . t h©««Krt"T?, * amiss 
mm i s ©arfticttorsttft-r * c z>» 

f ^ ^CCDT 3- 1 9 7 , 3 4 — 

19 7 4 fell 4 3—1 9 v 7 **tr 

L > & C ft t . £t£ t H 7* a * -f V CCDT 

I01©lp.p7'a*-^ —<DT $ttC& A LtZo 

%z>titz?y x*K(pCZii tftZ ) it* * 

S^^^ 3 3-3 9 "( ±ae<D#^IC «£-5 
L*C<r^t>.-7 1 O^DN A y >/^7 — ^#iH3-r^>^ 

1^/7^; K(pCZ451i»Jg)S BamH I 
TWarL/c^^ T $ / S^-^ 39 — 445^-3- 
KLr^i, 7*7 K pHC7 CD — 1. 2 

BamHl77/^ >h^JfAL^ 7*7*$ KpCZ 

445 t&ti. $^«c. ®Wcd& icrs^-e^^ 

ICtor/fx* K pCZ 4 5 5 ^ISSSiL, /7 
KPCZ 4 59 ^H/: B 

7*7^i K P C Z 4 5 9 f 1 , y f ^-^^St 

ff'fe ^°7-fVC0TW 3 3 — 4 4 5 ^- 

^^s^^^c&auro^ ipp ra^-^- 

I^K ( 25T:)<£>TT. ^^t-KpCZ 

4 5 9 (1 ^HHf^ T? . ^ f t-/^S, »rfe t h 
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jra t4 y C OT Z / iSS3 3 — 4 4 5 , «fc 

tf&snc^Jig ipp »e-f*s*«snfcr9 

X $ K D N A. fC J: •3r3-K^ro^J^3 6 CD 
T % / gggs 5 0 4- a *r,u h y 

PCZ 459 <D*|IKtr -f I- * J: tf&^JfcEI£-gs# 

<om i 2 nics-r. 

K p C Z 4 5 9 IC« t h 7 a -f- -f y C 
T $ y S^£ 4 4 6 — 

4 6 i^3-ari^DN a^sal. ^7 x 

* K pCZ 460 &&tZo CCD/7 ^ KpGZ 
4 6 0 ©«&Ttt. * ->^^Bt^DNA 

iri.^, 7 5 * Z K pHC7 CD-0.8 8 

kb Pst i umy y r * y b sr? x * k puc 

1 9 (7T-7i/T ( Pka ™na cia ) Inc., 
.8 0 0 Hr y -r — T ;u • KM x 4- + ? * 

( Centennial Dr. Pi scatiwiy ) N J 
0 8 8 5 4 ZA^^im 3 ItmAL* 7 5 X * K 
p UC 1 9 HC C t iC X 0 « ft&tltZo 7 

7X5KPUC19HC ^C^igit 

$ $ ft fr> o $ £ IC . trpT'D^-.^-i lac/ 

a^'J7 K/d^-^ — &m^V* 7° -r 4 y 

52 W IC (i SE $D <D 7* 7 x $ Kfr bliti 

r 7 x $ Kp.CZ 460 CD & £M2 . 3 — f — 
t»[ Schoner et. al. (1984 ). 7 o — 7 
<iyf*-*7.4f*+y-3i-)\,-Ttly , *4 • 
* ^ - t^fiy^'f XUSiV , 81 5403 — 

5 4 0 7 J <Dffiif;Ltz%l i mm&. ( > *>-i 
— + 7* ) 5 y± V f7 V =* yicl: 0 * £ £> 

3 0r.-»IC2 sicaTofi* 
-e<2 * ccdis 7 y * y i o — 1 5 = t: — /a 



HBBBaei-205487(16) 

ii«T?i4-8 0bp BamHl il(S7 7 > 
h Lr^^>o 7*7 X * KpOCl9HCt 

BamHl L"C- 80 bp B a m H I 7 7 7 

' > h Cnt^7X5 KpCZ459 

ICff A^-£ CilCiO, 7*7 x $ KpGZ 460 

Jto 7 7 X * KpCZ 460 tegf* t h 7* o 
x <f vC(0T^/tHS2 - 3 2 Ltt^ C. 

* $ . C ft £-55 ^ $ £ „ 7* 7 X $ KpUC 1 9 
H C t 7 y x ^ K p C Z 4 6 0 CD3£ L, ^BITJ 

^^Hflfe^ 1 1 fCT^fo 

frXDT?, k h 7n r -f y CjgttO^MFjTO^ 

<* ft ^ „ &tc m fx L tz & * y ^ ^ r a - 

^ -ICft0»5/D*-^ -fCtt, «l7 h 

— X ( lac ), fzffiM t rp ; Jt^T- 
iP L O u % is J; '*9 + n * *7 T — it'' l*n 

»&7\rj:t>ti. c<d U 7 *) =* y ^ z> 7 

7 X * K 1000 — 20003tf — /^JiaiC 
^ L "C li ?i b ^ i p r> h <D ~C ii t£ „ -e.oft 

^ii^jo: r^,c tic*. 0 , »4ci*7U, -e 
o«4^r>j3n, *^ fl 4o<55art»c^^ft^ 

*% a ^IC^^t H7*ax^ V C^^^a^^cD 
4>5 0«. ^<«i8 o« (pf ntK;iI« )£l 
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3 ^ Utttt ntftt * tt<^ £ ^ rUtiiJi 

P( /7X^; KPBR 3 2 2 , p B R 3 2 8 • 
• p ACYC 1 8 4«<0r 7 ^ t KIC fi**r*£ < <*> 

n^orof'f vc-nf dn A£.ssm<*-££ 

fci&ICRH-Sftfc. D N A. ^ a i - V / , 

HJltf**:. *§BIB»*ic« t « Liz? 7 * i Kic* 
* & <0 T? tt ^ - 

it. £ fa® O iObtf. ^15^ 

|K12, *&m K.12RSV308 , ^11^ 
12 HB 101 ^11^12 C 6 0 0 ^11 
U2 R R 1 , ^IflK 1 2 RR1 AMI 5 . *J» 
|K12MM 2 9 4 ^?0/7 A Pftt^lCif /3 

4 U ^§^12 RV30 8/ 

pCZ 460 /C&£o 



- - WG!|BaBl-20S487(l7) 

Ml mi ill 

ACT ATT ACT 

D N A£^J^ &«tfi-T-& C <fc#T? % > TfSO&3fc 

ltakura et. al. , 1 9 7 7 t x ^ ( 
Sc ience ) 1 9 8 : 1056 ] 3£ CF fC * ^ T £ 
C Crea et. al. 1 9 7 8 * ? o 5/ — ? 
A V 7 x • * "f • if ■ i- y 3 + • T * T X .4 • 
tr«tU^UUSU 5 : 5 7 6 5 J IC 

^^^yjDNA s^ij <fc r 9 * i k ic brs $ n 

8$ L TT <^ £ **X £ - ^o-r^ 
milt* 7? * H K pCZ 460 #;*;8§gRV308 

X ^ C (ilfll^teCD^mO?&i(IC 3*7. . 

fxtiHtei£fc«LX'"c?*>* & - ^H-crt* S@adF-e 

it. ftiL$&&~ 3 0 0 0 «i"e55tISL* ifil^* 

?u T 4 VC^.. ^ 5 1 0 0 «V/8k-*«- 

1 B 2lH3^X.^)i^<' ,| « oS^ftiO 

offl art o *>« < * 
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comtLx:. 2.5^-50 ay/s^inr 

OflfcSiltoL3!l% ftlC 7 ^ 7 T U V ( warfarin ) f2 % 
ft *. fC J: 0 ££ c* n /c 7* ° x v C (i , TIC g£ 

* « •© -e * & . . 

@-e<6 0, ro^>fv cco&^fi. fill} 6*n 
tt7* o x 4 v c coa^firt. ^^r^ S£ Lri- 

1 0*9* 3-3 0 ^/ S tfDfaH 

&A* t-j-i. ^^S&^CD^^CD^^iC fepj&tt 



»HBBB1-205487(18) 

tt 2 o * # i * ^tt-enja±<o.*p»flR*fts-flf» 
w sic 5,0 o o m& ).*»4Lr^ *o <g/s so 

tt£bifc-*5l ^SCt, gtt-ft* tl*: r n r -f y C 
tr * &M&$ tltlEf* * J:cf 

^^^*r^>ISI^> tfaftSIH. *^tt*ti&o 
Lr^L^iiU«i0 J f>O5*egtt7'o f >f y c 
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JSJ&tt£-i5#> * -ecDC <hic «t o . SSflHC^C -3 I* 

tto-frflfffi*?! £ia ct^itift^t ^<o-e. cn 
» ffHS las -r c 
• &ft;tfc-e£ffi $ ntzfg&ra * 4 > c -f 
& Sttrofocj, sa*at / 7^w - y 

Jft£-ictt« J&tfT*:? x w -y ygtt<baiic«fc & 

te&CD&S&^IC. /of /( y C fftXrifl tilt 
1 — 1 0*44. «*ElfK» 3-3 0«?/SCOfflf^ 

>> c «iS5ir* or* y^tta 

ifiittB^^IS-fb $ * £ c t&K^ If £ £ 

7*cr^T— ^fJiO^af ^ ^ C & & S « f 

fc^^E-r ^> ° -r ^ ^ c ^a«c^ i: r^*x 
*«S*fttt. t/ili^f og^frft©/ 

B fit! 7 4 y U yO£rtf5£-f3<a£^ Sg^Og 



»HBH 81-205487 (19) 
CD ft < * * £ < - h o y # * ^ a i) y ( ifiL^SS 

ic&-fcSttfl; <t . * nicfig < *£>g&<b£ 

ilC-kS^aSlftlH-T' C essential 
doffing factors ) CD [" E » j fC @ 1~ £ II 

x «c a ditto oct^^^c &n 

, i5i, JBlC/h$^ttHattflD3W//«'*1-S.£#IC 

£> ^ It, ilii/h«Wgi7^7 7')yftS 

»c/ia 0 Sttr o ? -r -v ctta*©fi£sa««t o 
sot, dH/h««d?ffi*«ica*LT fettttw* 
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c tic j: e .-aAtt*/,©***. wa&nr&a© 

rof'f y Cic J: ^»fSA^/OcD^®<i. 

®fc *g k r fx ? o 

. is J: fffll*. rf -fc hT*y« vcD*n£flfc©fc y 
co. , ^v^-y^^vh-^a^r^vC 

Inst rumen t s Product ) % /< *f t ^ ^ ^ ^ • 
7* -f 3 > ( Bi omedi cal Division ) , 

* - * * V ( Newt own ) , C N 0 6 4 7 0 ^4 r 
(C*^r 6 0 0 0 rpm Vs #IH»ifr Ofc. » £ 

— (10 mM h ij ^ -HC/, pH 7.5 : 1 0 mM 
NmC/ ; Jsi^l mM EDTA )4 0 «/ 4» "tf.ft^ 

^^7 ^ 25«^M-X/5 OmM EDTA 

mm i o miicn&mLtio 

tit 1 «* ; 0. 2 5 M EDTA 3 ml * p H 8. 0 : *3 
± & 1 0 *9/m£CD RNAseA100«/ ^ Jn ^_ *C 

(Triton) - X 100 » 7 5 £> 0. 2 5 MEDTA , 
PH 8.0 :i5«/2)lMhiJ* -HC / , pH8.0 I 

* £tf*7 «/^s^urss ] 3 mi&c co y 



WMBl-205487(20) 

Higg 1 ( E. col i ) Hi 2 RRl/ 

pHC7 ®g#iJ«tc;7 , 7^ ^ KpHC7 CD i& St 
A. *»B K 1 2 RR 1. / pHC 7 CD^« 

L 7* o * ( 10 g^rhfi IpgNaCI „ «fc 
C^5 g»ftx*X.) 1 / IC*»«R12 
P HC7 (NRRL B- 1 5 9 2 6 i 
7-.i/x«*-(2Ma«Si)^t3 

S 9 0 «»Ci5»n**»ffiK( O.-D.) ^ 
— 1 RiR#&fCtt£2 T?-f y+a.** — h CCD 
.^^T?; a 7A7i-3 — /ul 5 0«r*£-;&n*.7to 

tfj l 6 ($83 4 v *a.-c- y a >&&ittz : c<d* 

B. 7*7 X * K pHC7 COmSI 

Sorvjll ) GS A a — * — [ a. > ( Dupont ) 

±T$bic l StUSSM y +a.x- h L/^o 
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S W 2 7Q-^-C^"/^y (^Beckman; 
7360 N. *) y U — V • T — * V n 

- > C7 -7 K„ IL 6 0 6 4 6 O*. 2 5,0 0 0 
rpn 7? 4 0 ^HST'Of iCilCtO, J§ fl£ ^ CO ffl 

+ *j v &>-f w 4 kSIR- i n/^flnx.* flSfto© 

fl^. 4 0 i^lCMUfcft* Vt i 5 0 fi&'kS C *< 

fSflfc* Vti 5 0o-^-«t?4 2, 
0 0 0 rpmfC*n,*T I 6 ^TalS/OU^o 

■7 V )rtlCft4 % 55,0 00 rpm-e 1 6 ^19^/6 
Ufco <j&S'I IBS SS ^ftlfc0.7 6 1 

^ y -^^^ - h L fco C CDSIR^ s S 3 4 Q — * 

: 1 . T^'j^T.t K : trx-T^'i^T* K ; 
■ Settled —1.2 5 kb BaBiaffi7 7 / 

* ^ ^^si$n5t-c^i&$ 

- 1. 2 5 kbBan!^lpS7 7 ^^ V h £-^tT@ 

7 T — (. 5 0 0 mM NH 4 Oac „ 10 mM MgOAc „ 
1 m M EDTA % 1 ^ S DSiJj;Cn 0 

mNA ; i j^^fioi, 3 7 fe-Sfi^t 0 
yjc^u^o *f & n^aa***'** - 200 

7-^S/7 ^ CpluffJ ICi'Lfcft., 2 ?fl©i 
-f T 4 X - x £ / - -ru |§»cp (C — i o a-ia a * . ?x 



WBB«'81-205487(21) 

-tyji,#_*)cp. 1 0,0 0 0 rpra-e 1 5 7>P^ 
S'kf * C <C ct K> . r 7 X * KDNA^^i^-/ 
Mfcbfco ' 

C©^SlCJ;oTiltr7^ ^ KPHC7 DNA' 
-lfl?$TE/<777-(, 1 Q m M J- ij * -HC^ 
pH 8.0i>«tC;iniM EDTA ; qaiCJffi^L. - 

2 o t:t?^L//:o r 7 X i K PHC 7 co^iPfi-y- 

gjfifl) 2 r 7 X $ K P S -V 2 - HPC8 

A. KpHCTO* 1. 2 5kb Banlfl. 

R 7 7 ^ h ODjaifC 

HSfefll-eiSKU^^XS K p H C 7 DNA 

5 0 *£ BiBl5#n-*5 0 

) % 10 XBml^liSA7 7 7- C L5MNaC£: 

6 0mMhU-HC£, p K 7. 9 : 6 0 tn M 
MgC^ ; * iffl^F/^BS A J 1 o 4r 
.,fcCf*3 5 ifi^L, ^-ft^TcTT^ *-<M 
V * a - h [^tZo CCDBanI^^7*7X 
f KDNAj3.5M!l7H^Tt K Y JXf C29 

CCD^^T?— 1.2 5 kb Ban I fcl f& 7 7 ^ * v 
h^TE/^«7 7T— 1 0 ICIS^SL/^ -2 0 t 

B. Hind HI - Bc£ I —Ban I »/ V i3 — 0) 

CCD 'i ^ * -CDia^T (C^ D N A 7 7 

y Hi, 5/ X x "7 ^ (.Sy s tec;i 4 5 OA D N A •> 
y-fet'f f - (,Synthe$izer) Q •> X V ^ ■ 4 
y 3 -,f Mf7K381 6 f + V K 7 — ■ K 7 
i*T#«;x % MN)t/:tiABS 380 A 
DNA.>y^t-ff-C77'M K ■ /« -f * f * 
X A ^ ^Ap plied Bioiyst ems ^) t 4 y 3 — # 1/ 
4 -f -7 K . B 5 0 9 •*y#--K^ 
y % 7*X^-£/7^4. GA 94404 

>^lv>T^fi£l/:, S«Sli*<ODNA^fiS 

* V hli. 4 ^ i7 7^CD^^Cltakura 

et.al.^ 1 9 7 7-*<<xVX ^Science;* 
198:1056 1i> ±Zf 9 U-T^CO^iiCCrea 



et. aU, 1 97 8 , 7o y* A > * • * "f • 
If - + i/ a i- * • T * T* $ H • -f x v 

USA, 7 5 : 5765 ] ICffioT"* 0 ^Mt 

c n £ ! J y is - 5 o o tr 3 '* 

T 4 # >j X * V* K. - — -fef 1 5 C —0.5 

»£ ) ^ 1 0 X •) tf- ^/<77T-C 3 0 0 niM 
h>JX-HC£ v pH«7. 8 : 1 0 0 mM MgC^ 2 ; 
10 0 mM s; h u ^ h — ^ : *j J: # 1 a? / a ^ 

B S A ) 2 »£ * 5O0/«MaTP10a^ v & 
«fc tfzK 7.5u£ SftP^JfiS/<7 7 7- 2 0 

+ - -V&M Ltl 0 3 7 TCT?3 0#B, * ^ - 
-tf SfStS^-^^-f y+i-<- hO, 1 0 0 

■e/t^Pl, 0. 2M?f t h M f.-iu2 /i^ % 5 
mMATP2.5*£ % 4JctO r T4#U^^^^f L 
K 1 5 #tt*JP^-CS^L/. C(DS.fcm> 

-a-** 3 7r-e$ bic3 0. a>n 

iooi:-eio #hl -f ^i"*- h ut£ 

^ * 5 0 u £ C — 5 0 0 teT 3 * A> J % T4 ON 

a y 1 *e c^io ; , 1 0 x y *- 

^^77T-l 0 ^£ , lOmMATPlO^f 

sjjitfzKi 9 ic fin^rts^ ?f znizy* 
y- > a v SIC 4 ^-Sfy + i^- 

6 5r*ci o^r^'f y * a- *< - * a 

0. 3 MjCfiSf CD N a O AC i 2§iCOxir / «;u 
^E-fin ;L „ KM7-f X-x^ / — ^^cfi^^^j^ 

CODNA/<t/7 h 1 OXApa I y 
7 T - C 6 0 mM NaCf ; 6 0 mM Y \) * -HC£, 
pH = 7.4 ; 6 0 mM MgC£ 2 ; X U 6 0 mM 2 

-y^*r>x*y-n,; i o &\V&mm 

Apal 5 * £ C-50 ^LfiL ) + & £ CFtK 8 5 *£ 

tpitfefri^^ ccDfcfc&&*b& 3 7 t: <C 2 ^r^g 

^feo Jtl5<D£n < LT&JS^ihtf). D 



»BBOa81-205487(22) 

*5CD&. 2$©-$^DNA ij y J!? — ^ ^ L, ^ D 
^^TH >^t5/:*(C, -15 0 ia^CD^OA 

-f ^ + ^ ^- *> 3 > gd&. tk?s-^^ c: . a»*T? 

5' -ACCTTTGATCAG-3' 

I i I II I 1 1 

3' -AACTAGTCCACG-5 ' 

C. -1.2 3 Hind m -Apa I gl\ y ? 7 

SI«2A^#ftl,fc^l.2 5kb Ban I 7 
5^^>h-8/*g ^S8««2 B -Cfc&xtz V > 

1 OXHind lit £15^7 77 - C 5 0 0 mM 
NaC£ ; 50'OmM hM-HC/, pH = 8.0 
; 33 JlCf .l 0 0 mM MgC^ 2 ; 1 0 /« ^ . f&j&SSS 

^SHindin 5^^ C - 5 0 ; iJ «t CXtK 8 5 

a£ 43 *Cg?A> C 3 7 r IC 2 ^ 

Hind m mit<D&^ $Lfcm>%m& 3. 5 * # y 
r ^ >j tut s ry^iicsffl m±, 

2 Aco^&IC^-^-C^r^^-l. 2 3 tb Hindffl 
-Apal ©m-77^/Vh U /5fMCD 
-7 7 <T * V b &) S *Z TEy<^ 7T - 10 

(CIK^U. -2 OlCT^^U^o 

D. r?^; KPHC7CD-0.88 Pit I 
SJIS7 7 ^> x h <Z>i£S£ 

* KPHC7 DNA 
5 Q &temm^ Pn I 5/i^ (50tffij, 
1 0 X P s t I ^ T — 1. 0M NaCf ; 

1 0 0 mM hn-HC^ pH a 7. 5 : 10 0 
mM MgC£ 2 ; fci^l «9/^B S A ^ l o . 



^a^-a/: e mil? 9 * ± 

ff p HC 7 DNAt3.5M«r;'J*Ti 

t^O-C^T^OO. 8 8 k.b 7 5 f * > t ^ttQilstZo 

V 7 T - 1 0 IC SfSU* - 2 0 t: IC-«:ff 

E. P»i I - Bc^ I-Bg^n PA-CDl 

5' -GTGATCAA-3 ' 

I I ! I I I I I 
3' -ACGTCaCTaGTTCTaG-5 ' 

f. -o.i 9 n Api i - Bg£ n$iiiS7?/> 

HHte^2 D T?#«U^- 0. 8 8 kb Ps t I 7 ? 
5 0*£t~5 0 0tf=**')» T 4 DMA 

»j -tf i »e (. ~ i o mmsl ) » i o x v 

,< v 7 T - 1 0 ti£ „ 10 tnM A T P 1 0 u £ 32 

BgA n|l|Rg77/^ ^ h **J*U*:.- m^CD7 
7^ / V b&l * g £-f^ . T E V 7 T - 1 0 

G. Hiird IS -Bgi n-J!ftr»X i KpSV2 
-gp * <D#.SS 

7* 7 X £ KpSV2-gpt DNA ^ A T C C 3 7 
1 45 } #J 1 0 g ^lOXHind m RJE'* 7 7 
T — 1 0 P>£ . gj^^^Hind IE 5 0 
„ *«Xtf7j<8 5 «C^d>U. RfSi&^tfc 

3 7 r-e 2 WMiRofco lXir»7?. C£Dgir5S^ 
»^NaOAc 0. 2 5 M t O'fcft* 2 © S CO * 5 -> 
- & tSi 7L % K7^T^^~^^/-^^4i-r^ 

CODNA^u-; h ^ 10 X B g £ Or* *y 7 r — 
10Af t ^J^^^Bg^ H 5 c - 50Mh 
* «fc tf* 8 5 m£ IC L/ * 3 7 1C 

-e2B*M«Ofc 0 *%£ H /8<fc<D&. fcfcm><£%D 

& i * t # a - * ? ^mRfom^fc * 7 7 * 



»BBBBBl-205487(23) 
iCT7Xi 9 tx£ icuDx.Tta^u. n^nt^y 

6 5 r -e l o #ia jy + ^^-fay-fzct 
ic x o . 7^y-'>a v^B^ih^t, 7 y- 

h U fZ D N A ^ttJftS &tz'&* COONA^U7 
h 1 0 X Ap a 1 Sl5/<77 7-l 0 ,| 
»*«Api I 5 u£ 1-50 J . *J i t>'7K 

8 5 cp(c®a>u. e cd 3 7 t; (C 
2i*nDtto^ 0 2X«f 1 » &J££-ika6. fSK. DN 

A U V b itLtlo C0DNA/<U7h51OX 

Bg£ n SIEa'777-( 1 M NaC^ ; 100 
mM h ij x - HC£ % pH = 7. 4 : 1 0 0 mM Mg 
C£ 2 iJ«tCn OOmM 2-/;u*7 , hx^V- 
1 0 Bgf U 5 ^£ C - 5 0 

3 7 r IC 2 B*B»nfco 
Bg£ U «ftOft % .KBa**4 3.5^'JT 

A©^SlCfi£otf 9 kb Apa I - 

H 77 ^> > h^^Wltlr^/O K^y/u^ 
^O^tg^ffi-^rtlCAn, T7J-a-^ 

C CD D N A Jg-tt* S CCD^U7 h^-TE^ 

V7T-1 0 tff IC»««Ufco 21CD4>CD(±. r 

9 X Z KPSV 2 -gpt CD^f^CD-5. 1 kbHind 
lH-Bg£ tt 7 7 7 t V htftttSfttlf'fc. 

H. 7*7^ ^ K pSV2 - HPC8CDiairTcDrr a6 CD 
7 v 7 * V Y <Z)7 4 Y- > * s 

Mfam 2 C-CSSMUrt- 1.2 3 U Hind m 
-Apa Igl|Sft7 7 // V h2 H*« 2> T? 

IS^U^^O. 1 9 kb Apa I - Bg^ II77 ^> 

kb Hind m - Bg£ II 7 7 ^ > > h 2 ^^^S 
^ L/ ^ HX'Jtf-if/<77T-l0^, 
1 0 mM A T P 1 0 U £ * T4 D N A >j 7/ - -tf 1 
a£ C-l 0*tt)iJ AC;*7 2 m£ £— ^IC16 



N A itm^CDT y * * KPSV2-HPC8 £-£t5£ 
UTir»^o C<D-?yXi KCD^JRS-^-f h *> J; &m 

I. ^ftSKi 2 RM/PSV2-HPC8 ©ait 
^fil K. i 2 RRl (NRRL B-15210)CDL - 
:7*a*c$i*g^^5 Q a e& 5 9 0 nm |C £ -5 O.D. 

Hton7r*Sj£*<U"7 h^^l 0 0 mM CaC£ 2 25 

icis«u. *±-e 2 5 ^fg-f ^ h 

fc-i U «7 h & 1 0 0 tnM CaC^ 2 2^ fC??ig 

CCDjRBJBAS.fflK 2 0 0 u£ *nmm 2 H-esg® 
L*, 9 < f- h LfcD N a itB# tJc±T? 2 

0 7>fH o+i^-n,fci i^p-e c ©s^g^ 
4 2 ncijv^r 2 #r«cu $ to*c^®-e i o 7>H*f 

HC£ % pH=7,9 : 6 0 mM MgC£ 2 ; 6 0 mM 
2 -^;u*rH^ / fi^l B S A 

; i o ue % mmm& sa^i 5 ^^ 50 

*J:tf;k8 5 icS^Ufc B *#ton^sa^ 

1 3 7 "C T 2 B^fig -f V * a hU 

^Hindlll-San-^ibm^ KpSV 
2-flPC8S>3.5*#>J r?v-*r< Ky^l 
aSc^llC^lt, 3rSO-0.2 9 kbHind m - 

^2 a ©;tfj£icft<,* % mm<D ? 5 f * v y 

Irtlo & btXlZ? ? 7 * V h — 2 ^ T E 

7t-i o icsao* - 2 o r-e^^u*:* 

B. KpSV2-HP08O-L5kb 

7* 7 * $ KpSV2 - HPC8 50 v? £-lOX 
Bg£ II &fc,*y y t- 1 0 , ftj!@5?;g Bgf 



»BHHa61-205487(24) 

C ©$B/S fa — 95 ^ T ytf.'/ij y i o o 

tci 5 ; icmm c®T«i3 7 r 

T?4 h lfc,'«IK 1 2 RRl/pSV 

2 -H P C 8 ^jff e^*^.. *©r*X*KDN 

s^Mt'S Act. ng± % n mm 1 coys 

fef^OT^ISiK i 2 R.&1/PSV2 -HPC8 
^toT7XS KD NA^.^/^ 0 

3 77^ ^ K p L 13 3 CDS-Ar 
A. rn*, KpSV2-HPC8©-0.29kb 
Hind HI - Sa£ I jM»7 9 *V V KJD*(S. 
r 7 * $ K p S V 2 — HPC 8 50 n ^ IQxHind 

in ~7 t 1 0 m £ % ©jhssrhi adm 

5^^ 1-50 ; % ^ j:c^*:8 5 -u^ tC^iA 

- hl/!o Hind m m(t<D&+ O N A^.^;^ $ 

* • f t>nr.DNA^u 7 h.«10 XSa£ I s 
V V T — 1. 5 M NaCf ; 60 mM h ij x _ 

JB^ -/ 7T - 1 0 „ MRSX Saf I 5 

* J:C^7k8.5 ICS^Ufco ^^n/^saf IS 

3 7t-e2^P^y + i-<- hL/7^o 
CfDSa^I - Bg^ U-^{tr77 ^ K P S V 2 

- HPC8«. 3.5Hij7;ij^7? Ky^*a«c 
*®MC;frtt % ^ CD — 1. 1 5 kb Sa£ I - Bgf H 

^&«c^u^ mm coy y <r * v * &&;%LLtZo ^ 

1 0 KifflU, -20 r-C^^U^o 

C. r?^{ KpSV2-^-/qr«J 2 

kb'Bg/n - Hin'dm MIS 7 7 ^ ^ v h o 

7*7^i KpSV2-^-/ D yij v^NRRL 
B - 1 5928 ^^10-4.2 tb Bg^U-Hind 

in giJ!S7 7 ^> ^ h r 7 ^ ; KpSV2 



7 T- 1 0 fCJKfgb. - 2 o ^-r^^o^o 

D. rfXtKpLl33 CDj&:£T CD CD , 7 
7 ^ * y h <E> 7 4 y- * a y 

CT*fttz7 * r * .> * 2 *e x 
My-afcDNAii^s^r^i k p 

L 1 3 3 £*flt UTufco CCOr 7 ^ * KtiDttM 

E. «IM 2 RRl/pLl 33©M5fC 
^f§SIO/:*ODNAi^tr7X; KpS 

fflv^ftttMi, XMM2 JOJfticav*, J5f 

&<©:*»BK 1 2 Wl/pLl33*f««#«fl 

x -e li nc < r v tr •> 'J y*c« 5 c i S-Bs*. 

y 7 X i KPSV2-HPC8 CD - 1. 1 5 U Sail 

X«±* XJSfll 2 HcD2f-SlC«OT 7 < Y- h $ 

p L 1 3 2^«fiScL"CV^ 0 CO)T7X x FCOm 

C. ^C^S IC 1 2 R R 1 /p L 1 3 2 T 

J^f(5^(D/:ftODNAi;Utr7Xi KPS 
V2 - HP C < 7*7^ ^ KpLl 32^ 

MO^^llK: i 2 RR l/p L i 3 2 I^SISM 

iSa^acD^ Steffi irvfcttfefeKa* x h 7 4 7 »; 
y -e ii a < r v tr ij y*es5u £ xfi 

±. 1 0)^felC5£OT:^IK 12 RRl 

/PL132 II^^^/7^: KDNA«.» 

X«W 5 r 7 X * KpLl 41 CDia^T 
A. 7 7 X i KpSV2-dhEr-X^{i5/:i6©. 
r 7 X i K pSV2-dh f r it 33 \f Z Xho I 



SfiBBB 61-205487 (25) 
±. XteW 1 ©jFftlCfi£oT;*»«iC 1 2 RRl 
/PL133 i^f e^*^b7-7^ S KD.NAB 

XJteflM- 7* 7 x ^ k p l 1 3 2 coia^tr 

A. 7 7 X 5 KpSV2-neoflD- 5.7 kbHind 
ill -B g ^ u fclisft? 7 xhO#:^ 

"7" 7 X i KpSV2-nco ^ATCC 3 7 1 4 9 ) <K> 
~5.7 kbHind III - Bgf U7 7 ^> > h (£> 

ttt*. r 7 ^ i Kpsv2- gP tcD^9icr7x ^ 

K pSV 2 -neo X«±. 111^2 

G(D^&<Ct^O-C?T^>n7to ^ £ D N A - 5 

*g ^.T £/<7 7 7-1 0 ^ ICflRfSL,. - 2 0 

B. r 7 X * K P L 1 3 2 <Dia3t"CCD/ra6CD. 7 
7*7Xi KpSV2-neo0^5. 7 kb HiadI 

-B g ^ n^iffi 7 9?* v h i xt&0M A-esg® ; 
2 , li^!3 A*cigso/:r7^ * k psv2- 

HPC8CD-0. 2 9 fcb Hind III -Saf I M R 7 
7 y h 2 /* £ . 45 ct CfX J« #J 3 B-eiQ^L,^ 

■ r 7 X * K pSV2-dh £ r C ^IfKl2 H B 
1 0 l/pSV2-dh £ r % ATCC 3 7 1 4 6 
j 1 0 Mg ilOXBaoiHI^^lO .«£ J?i(&§£^ 
BamHl 2 ~ 2 0 ; . * J: * 8 8 * £ 

£ L . ^ ^ tifZ 3 7tT?2^ 

T7Xi KpSV2-dMr DNA^Ctl£?t, S 

C£ODNA/<V7 5 0 mM D T T 1 u £ . 

§d'NTP©l O0mM§^4^^ % D N A * »J 
> 7 — "tf I CD ^ ^ / — C kl enow; 7 7 7 * > * 1 

sii C — s „ - - a v <r 7 y k • >f * 

7 .-K X ^New Engl and Biolabs;^^ 7K3 4^£. 
i? «t Cf ^ i^/^- • ^< 7 7T-Q40 0 mM ICP0 4 % 
pH-7.5 : 66mMMgC£ 2 ; iJ^C/lOmM 2 

->;^rn^-^j5 IC us® L . 14 

rt'l^fS^ + a^-hLfco 0. 2 5MEDT 



«itl/T^^7 MtU*io d N a — - 
10 * g £•» * Cn*TE;<77T^2 0 * £ \C 

a : 

5 ' -CCTCGAGG-3' 

1 1 I I I ! I I 
3' -GGAGCTCC-5' 

t? 7$ $ n s x h o ij y * - c M ) yfy 

v K '« -f * 7 . # * . 3 2 hf-a - K, ^ - rj 
m MA 0 9 1 95 J ^TEO^fcT?**- — -tffflS 

4 * £ (-2^) ^*20.15^ ilOX* 
-f — -fef /n' 77T-C 5 0 0 nM h 'J X - H C £ , 
P H = 7. 6 4J J: 1 0 0 mM MgC£ 2 ; 5 ft £ IC g 

S£ "e^£P L, A:* r - 3 2 p - atp 

5 d£ t ~ 2 0 /»ci], 1M DTT2.5 a £ % *J 

fiL ) &mpLtz'&* 3 7 tct? 3 o #h < V ^* ~ 

hU^o * 0. 0 1 mM ATP 3. 3 5 * £ £ * 

2 >&T E -y 7 T — 1 0 m£ fCj&fS Ufc, 

Xho I 'J y * - ^--ftlm U ^ BamHI 
filtr^i K pSV.2-dhI r ^7 A Y~ h 
jgfS^lC^iDNA^/^^ K pSV2-dh£r 

»&nfc*»**.i2 RRi/psv.2-dhfr- 
xj^g^^^^. ^®ryi:'>'J vitfeliS, 

l^lC^ODr 7Z ; K D N A Of&IJS^^^^tlC i 

mm i (Djjmit&u* . c©^@e&#^ * r 7 * 

; FpSV2-dhfr- X L^o 

B. ZT 7 * i K pSV2-dhf r - X © - 4. 2 ^ b 

EcoR I - Xho I 7 7 ?V X K£>J£%& 

7- 7 * x KpSV2-dh£ r - X 5 ug & 1 O X 
Xho I ELfcs<V7T-l 0 t* £ , ^JSS^^Xho 
I 5 C — 5 0 ; . S?«fctf7K8 5*£ 



*$HBHBBl-*05487(26) 
$ £ *c 5 ©* 7* - ^^-fla x. % 3 0 #H . 
3 7 r ft* SlS^-K^^o fr^"?. ?i btifz 

Rjea^^^r- 2 0 ic-e^u** 

BamHI- ft*Ht. * U / — gkM^fT^Ofcr^ 
X ; >pSV2-dh[r 6. 8 A £ C — 3. 4 * g ) t % 
4- t-^ifilL/t Xho I »J v * - i^rl'o * 
1 1.3 .1 0 X 'J if-*£j< V 7 T - 3. 5 ti£^ 
1 0 mM A T P 1. 4 A £ . *? <t T 4 DNA >J ^ 
-*2*£ ^,-1 0*tt)i-*KH 6 tt-S 
^v^^x-hL/^o 6 5 rt' 1 0 ^^'f ^ + a 

1 0 X Xho I RJ5/< 7 7 7 - ( 1. 5 M NaCf; 

6 0 mM h'jx- HCf % pH= 7.9 ; 6 0 mM 
MgC£ 2 ; 6 0 mM> hx^/-^/ : 

BSA) 1 0 ^ , &1KS£35 Xh o I 5 tx £ 
C - 1 0 0 3. i?J;^7k5 0 m£ 5-±EO£ 
fSS-g-^MCfln*.* 3 7XT?4^BI'f V+a-J-h 

H«±. 2 G ©^felC&oT J»a©7 

7 v K**JHb fc. hntL-> 7 <r * V h - 

X K pSV2-dh f r -X DNA^Jt^$ ^ % 
T^46.^o CODNA<W7hS10XEcolI 
RE^7 7 7-1 0 . ^llSg^^EcoRI 5a£ 

» n/rs^ta^^^ 3 7 r-c 2 ^r^i >f 

- h U/To EcoRI RE©*-. I^ntXhoI- 
Ec oRI- milT 7 7* % K pSV2-dh £ r-XDN 

^2G0jfe|C?£^, ^fS©-4.2 Kb EcoRI 

-xho i ©life 7 7 ^ / y h ^^fil/^o » ^ nrr 

7 7 7 1 Otfg ^TEy^v^T — 2 0 ^ 

C. mi FpLl 330^a 6 4 kb Pvufl 
-Bst E n 7 f * * 1-^^XhoI-Bjt 

•T 7 7s \ KpLl 3 3 50 /»g?-l OXPvuII 
£15^7 7 7- C 600 niM NaC£ ; 6 0 mM h »J X 
- HC£ % p H= 7-5:6 0 mM MgC£ 2 ;60 mM . / a, ij 

r n 5 / - ^ : i ct m/at b s a ; i o *£ % 
&18&g£^Pvun 5 - 5 o ; . is «tcT7K 

594 — 



8 5 u£ ifi^L, % Z>tifz5Lmm&V3&3 7 -c 

n-dUbmi kpli 330 nassiks*, 

SUMS A-eflir^Xho J y*-iBC!I y 
5 *g *SEJt±. H5E^5A<D^TfeiC^o 

r --tffflsu r p v u u 7 ? x * kpl 

1 3 3DNA|CMy- t-LTwo 7 -f Y - *> 3 > 

C0DN A/<l/7 K 1 0 X Xh o I^IS^7 7 
T-2 0 u£ % glfiS^^XhoI 10 C-100 

iJcfcOf*! 6 5 ^"km»u, 3 7 r 
^-a/: 8 f bntxhoi-BM e n.-mito 

N A J£ 3. 5 * * 'i T ? 'J ;u T $ K Y >u (CIl L, . 
kbXhoI-Bst EU||pi7 7/ >. V h U 

o ^ £ n -7 ^ <r > y h & 3 * g * t e «y -7 

E. 7*7X 5 KpLHl <aj£;£-C 7 7^ 

5 B T?IS5SlL//:r7 X $ KpSV2-dh£r 
- X (70 - 4. 2 EcoRI-Xho I ft] fig 7 7 ^ > 

^ V 2 fi£ v I^fH5 C|C£^rr7X * KpL 
I 3 3 ;&> Z>t&-*LT fZ — 0. 6 4 kbXho !-£st£U 
^1^7 7^ V h 2 % * J; CF IS Jfefll 5 D-e<Q 

HOfcrntKpLi 3 3 CD — 2. 7 tb E c o R 

t-Bs tEa*jK77^>yi. jg.^-L, % 

f5ff-t. 3£JfcflJ2H:fcj:tf2 I©^i£lC^Ot7 
-f Y — hb % i^bntr^X; K PLI 4 1 DNA 3£. 

St't^iSKi 2 1 S-Jgge&U^o ^fm^ 
v t: •> «j vftita^ffl t -eco r 7 x * kona© 

7 x i k P L 1 4 1 £-*»Ufc. r 7 x * KpL 
I 4-lOfflfiR^-f h * i Cf QtB^S 5 



»BBBHBl-a05487(27) 

D. KpLl 3 30-2.7 kb EcoRI 

-Bs t £ II H»7?/A^ CD#8I 

r^X*KpLl33 50 /»g* IOXB11 £ n 
SI5/<777-l 0 u£ „ gig^Bs t £ H 5 

0 *? «fctf 7X8 5 «-®*L» 

^^i^-hUfc, £15©^ Bit-En- flg 
At 7 7 X K P L 1 3 3 D NA JgJtjftS^ ^ 
L/tifefep C£DDNA^u 7 b 1 OXEcoR 

1 EiB/<7 7 r- 1 0 u e . ftjiass^ £ c or 1 5 
»e c-5o ip-fir ; , is £&7ka s m £ tcnmm 

& Ztitzfiifcm 1 &%D>£ 3 7 Ct2^f^ v * 

E II — E co Rl -liiCrni KpLl 3 3 DNA 
1 * T if a - x Y JftCMm L/ . HJSfll 

2 G(DJjfeiC&u> % mm<D~2.7 kb EcoRI - 

tL7 7 <T * V 1—1 0 JfTE;<7 7 7- 2 0 

a£ ICIK^L. 2 0°-e{^#O^o 

^i^^l 6 T5X^ KpJLi 42CD fflSC T 
A. 77X $ KpRSVcat CO— 0.7 6 kb Nde I 
-Hind m fcJRg 7 7 ^ / V b CD^S| 

r 7 x >; K PRSV c a t c A T C C (C % ^f£# % 
ATCC37152 OT"CSi6S nt lr» 5 SS^ft 
®HBi o l^^A^^itg; 5 0 *g ox 

Hindm SfB^<-y-7T-i 0 /t^ % ffjJJGSP^ 

C — 5 ) . 5 

HindlU 5 A^IC&J^U* CCDS;^;^.^.^^37 

T: t? 2 8$R3 -f * ^ - h U fco Hindlll f% 

n/TDNA-Cu-7 h^l 0 XNde ISfC^^^^T 
-( 1.5M NaCf ; 100mM h 'J X — H. C £ „ 
p H a 7. 8 ; 7 0 mM MgCf 2 I «& CF 6 0 m M 
2 - ^;^r hx^' /-^ J i o *£ % 
Nde I 10'^ C - 3 0 ; % iJ J; Cf 7K 8 5 

K 

CCHind ni-Nd e I -fiMfcr7X* A pRSV 
c a t DNA ^ 3. 5 56 ^? ij r ^ >; T i F Y * 1&% 



ft ® \C \f . ~ 0. 7 6 k b Nde I — H i n d III ft) 

fig 7 7 *S8«Jl*. ««« 2 A CD^ feJC ti£ 

<r*. flB U^o » & 7 ^> > h - 5 

*g^TE/<777-.l 0 ICJg® [y v "20 

B. 7 7 X * V p L 1 3 3 CO - 5. 1 k b Nde I- 
Hi nd m «»7 7 ^> > h<0#R£ 

C<D4t*(±, K pR-SVca tO-ftO «cr 

7 x * KPM33 ^ffifls*- 5^liSlf ±, XJkM 

6 ACD^SlC^OtfT^nto $ bIC, 3. 5 # # 
l ) T 9 *) & T % K V A- CO ft 0 fC 1 * T # o — X V 

7 ^ y h **«Ufco » ■=> nrt«j 5 *g ©ffl 

£> 7 7 ;T 7< yh^TE^^^T— 1 0 A £ IC !S® 

-20 t:"c^^u^o 

C. 7 7 7. \ K pLl 42 OjgaATO fc'fc© 7 -f Y 
- •> a y % * XV^m-m^ 1 2 RRl 4>SKSc* 

Bg£U2/<A~2 0 #.flt ) . *J J: If* 8 8 

icS^u, ^ & n^SfSS^-^^- 3 7 r -c 2 

pMS V i DNA ^7x/-;i/ij < tO r ^DO*^A 

Bg£ H $ KpMSVi DNA 2 

P SV2-HPC8 4 2 5 kb Bc£ I gj^7 

7 y h 2 a£ its^-una±. mmm 2 h* 

C ^t^ffil K. 1 2 RRl ^ 

KDNA<oHH»3R^ffi % *cOT y tT •> U v» 

brio 7* 7 X $ K pMSV-HPC cogjj&^-f b 4» J; 
tfa£E:&0£-fJstt<DSg 7 B IC*«To 7* 7 * S K 
p msv-hpc±ic ii* X 5 .A Her 4 a^EW**??- 



^fiBBS 151-2054 87(28) 

— 0. 7 6 kb Nd el -Hind HI S=i| &g 7 7 <T * V Y 

2 u£ &mfcm 6 B T'«U/:r7 X i K PL133 
CO - 5. 1 kb Nde 1-HindIH fl|S7 7 / ^ V 

H^s^l 2 Hco^feict£or?T^ n^o 74 

y-h$ntDNA|i|i©m^ KP L 142 

£-««L,t:* 0. .cn^ffi^r^Ii, «Kf!l2 

Lto ^il K. 1 2 RR l/pL142«ll5ift*S, 

-ecor y tr •> ivBttaa'si^flDr 7 x * ku 
NACD«t!ft»«fl.tficj:0 > HSLfto 7-7 *S 
K p L 142 <D«K* -f h * ^Cfmtg^feia^^ft 

COSS 6 0 ic^i?^®sm^^ ^r?^ ; K P L 

A 

1 4 2C0#-SI{i. »3B<0*»lCRLrffifc»5a:ft 
*K#r y tr y 9 y t?<& * c £ * v HS±. 
IfcflSflJi co^fetc^o-cfrofco 

H Jfi ffll 7 7"7*$ K pMSV-HPC COja^CT 
7* 7 X * K pMSVi CNRRL B-1 5 929 J 1 0 
*g ^lOXBg^D ^777-10 m£ .Mn«X 

y k-c&* ; . Ei^i^^ft^ <? 4 

^^C^l* T '/ 7 t h a 7 ^ ( amp hotropic; o 

c<ha*-e£*o cco^&icfco. -<^^-co^S 

H^gq 8 7 7 X ^ K pMMTABPV-HPC com 

A. ^f^<^r7Xt KpMMT^BPVoIirt 

7*7 X * K pdBPV-MMTn eo C ATCC37224; 
^l^S^-* lOXBamHI ^15^7 77 - 1 0 
*£ . IJK^^BamHI 5 A ^ 5 0 ; , * 

<tcf7K8 s a£ iS^u, zn-rz 

3 7 r T? 2 ff$RfI y ^ 3. - h ^rtlo 

6 5 5 ^P^^f y +jl*<— K L/7^^.BamHI 

7* 7 X ; K pdB PV-MMT neoDMA^ijtf 
-•fef/<77T--eftgS0.1 ^g//*£<c#^u. 
T4 DNA tj ^-^f T 7^/^- h U « / » & n 



ft^?X<> pMMTABPV DNAJlt,, US 
±. X1K0I2 H*j:cF2 I O^SlCffiot^lI 
*t 1 2 RRl ^M^Uto ^ftBtn.RM 
/pMMTABPV ^OTXtfS/ij 

1 O^^ICt2£^-C5g®€^*^ & r 7 x * KpM 
B. Bg£Il- fi^f KpMMTABPV© 

as 

f 7 X $ K pMMTABPV DNA 10 tfg^lO 
xBg^ n -y 7 T - l 0 #£ % ©)ga»3RB g ^ 
H 5 ~ 5 0 ; . # «fcl/7K 85^ fc*g 

-H'/«ftTE/<77T-20^ ICffifSL/,20 

; 6 0 mM H)^- HCf % pH = 7. 4 110 0 
mM Mg C£ 2 ; lOmM y + * \> \* 4 h — ; «£ 
Tf\ B S A J io »£\ SS^Bcf I 5 

* e C ~5 0 ; J; zk8 5 ic&ri* 

^Bcn-iBitrn^ k psv2- 

HPC8DNA^1 * T#a -X y**|C«Jfl I, "CEf 
MCD- 1. 4 2 5 kb Bc£ I MR79^> ^ 

L/: 0 v h-5 * & t e -/ 

7T-10 ICS* - 20 C JC«^?L^o 

D. 7*7* $ K pMMTABPV-HPC CDlSilTCD^ 

H^^8 B-cjga^^Bgf n - m<tf 7 x * 

K pMMTABPV DNA 2 £ 2i + »1^8C?« 
iUt, r 7 X * K pSV 2 -HPC8 CD - 1. 4 2 5 
kb Bcf I^ifS7 7 ^> y h 2 ti£ i^S^U. 
HS±. H&fl!2 Hfc «fctf2 I GD^&KtfcoT 7 
-iy-M, ^^n^r7Xt K pMMT^BPV- 



ftllflHB 61-205487 (29) 

C. r»*t KpSV2-HPC8fl>-1.425kb . 

S^^ICti % XffiM 2 GM4 8CNRRL B- 
1 5 7 2 5; 0$U<. TfAy^f^-^gjjjj 

Kl2 GM48^fflfu 
cn*» *«± % Xlfc0|2 i a>2Tfticttir» % 7-7 
^ > K pSV2 —HP C 8 t^fe^Lto 

* ic o> fcft^i&^aiT y hf •> ij 
" S8«±» ©Affile t£or*B«ici 2 g 

M48/PSV2-HPC8 * r 7 X S K 

PSV2-HPC8 DNA **»t,fc 0 

*»MK.12 GM48/pSV2-HPC8^f 
£Jp.jSlL,fc r 7 X $ KpSV2-HPC8 DNA50 

fg^lOXBc^ I £^A77T-C 7 50 «»M 

HPC-DNAfflvit*lIKl2 HRl ft. ■ 

ftUto ^S^MK12 aRl/pMMTAB 

pv-hpc 3£«e&<*^ *®7ytf^jy» 
tSll(h^©r7 x ^ KfiDMK*X#«ffC J; 0. 

r * f 7 x * kpMmtabpv-h 

p c £.j£«i^^ 0 r 7 x^; kpmmtabpv-h 

A 

fgJSfll 9 r 7 x S K P L l 5 1 e>m.3rx 
A. mi KpLl42*6 3|^n S - 1. 0 6 
kb Bit EU -Xho I^JPS7 7 ^/ v 

r 

7*7 X * Kpt-142 DNA 50 *g£-10XNdeI 
^JS/^V^T-IO^, ©j$&S£Sg Nde I 5a£C 

-5 o ) . xxtffcs s jcs^u. 

njtSfGS^^^ 3 7 "CIC 2 B#fflB<r»*la 

597 — 



^l^JSAtO^felC^otNde I -/fHfc DNA 

^I±, niters A©^ft(c^orxho ij v 
* - t s'-cctcgagg-s'j^-***- — -tfa 

fflflS. * V J -«iI/7 rpLU2DNA 

ic^y-nto c cd 7 4 y — ■> 3 *sKfcty}& 

C(0ONA^l/7 h^lOXXho I £KJ/<7 7 
7-20^, fc||&S£3S Xho I 10 /i£ 

IB»*«J*'3 7 2 B#ISM v + L/io 

zfc^-e. tflDREtt'&toicMiRW* b« t e n 5 
ftoNA^r^ »; /n k y * \c Mm u . se« ±. 

XMM 2 A ©2rfe*CffiOT - 1- 0 6 kb B$ t £ 
B-Xho I ? r * v y **|BL,* ffiS L- 

J: 0 . f^SL^o CO/m FpLisi <Dffl 

is-*-* h * tfmf&mm s-^fto^ 9.® ic^-r 0 

jgjfcfll 1 0 r 7 X ^ K P.C Z l 1 'CDj&ltT 

rntKpCZlOl 10 51 OXNd e I 
SS^77T-1 0 . SJR»3RNde-I 1 0 * f 

C-2 0^&3. is J: CF* 8 0 a£ itfe&U. # 

tHT^ - h L^c £ £TN d e I - mit 

7 ? X i K pCZ 10 1 DNA^Jt^Jti:, 2^1 
Ti*to hSlOXEeoRI 
RB^777-10 ^ ^^RS^^EcoRI 2 
l-20#tth i> «fc CFtK 88*£lC»*»U*» 
5, n/rSfoS^^^- 3 7 r-e 2 b$« 4 ^ 

K±l5ffiW 5 A©^fe|Cfi£v» % Ndel-EcoRl 
IBftr^Xi KpCZlOl DNA ^ ^u/-^ 

^"e5a^u^o co;uy-ffl.iDNA^i)tf- 



»BBH3B1-205487(30) 

/r 0 «S©77^> y h^j5 *g c n^-T ■ 

e^'7 7t-i o »£ icib«L/* 2 o't "e«ff 

B. ^y-.'/3V, ltf!C7*7Xi KpL.151 
* X&XffiW U2 RR/l/p Ll 5 1 flD«*tttt 

^5g^9 AT?||'l/fc, K P L 1 42 

6 kb Bit £ fl-Xho I 

is 7 7 y h2 &nmm s b -e^si/tr 

7 X i KpSV2-dhEr -X£) -4. 2 EcoRI 

-xho irnmy ? r * y * 2 *e . *? -t cf 

5 D^HgUfcr^ ^ i K P L 1 3 30-2.7 4 
Bst E II - EcoRI ft) G& 7 7 ^ > X h2-^ fC 

7>f h$ntDNAii^sor7^ ^ kp 

L 1 5 1 ^B^Utfi 0. Cn^lt'T, Sf±. 
..RJfifll 2 I CD^&IC&v*. ^^^K. 12 RR1 

151 ^tS^ft^T.y^vj v-tf^±T 

^ry-h^-er^o D N'A Eyi|flfcS©tt** 
®K.i2 RV308 *aJ£-£E;EU* Mi^^DN 

a &tmx.Tz'& 2 s t:a±©iaff -c-ffla^-f 

#] 2 I £D^1*(C$£^ % r 7 X i K P C Z i l 8 D 

NA-^^g^^U^o Ttf*>B. j^^s^-r^D 
N.A^jwaaitt-ft-U." tK±T 3 0 7>rx ^ U 1 15 M 

t> nrti^3^-< ^7^L-7*ox-l a*fC?§jg 
^U. C<3Dig®S ; &2 5tK*V»Tl ^F^-< * + 

^iS!Cl2 RV 3 0 8/PCZH8 ^gfe^* 

D N ACD^JIS^^7>^tJC i 0 fnJ^Ufco C©^f 



i&U C — 2 5 r ) T? % 6 0 0 am HI** -5 O.D.fli 

f * C t IC J; 0 , £ 7*7 * S K 

PCZ118DNA Zr&mUtZo JfclC«lB**i6. 1£ 

118 DNA^lU/i, 

B. i£fa#r?X*KpCZl4 1 ©lit 

7* 7 X $ KpCZllg DNAJO fljSlOX 
BaraHX 7 7 T - 1 0 £ * f&HSPSftBara 
H I 2 0 ; „ * J: XI jjc 8 8 *C 

«a> l,* £ n^fcfcm^^s- 3 7 rr2»Bt 

<^rtlo :®BaraHI-^^r7X( K pCZ 11 8 

^ u 7 y/ -'*y y r - ic# )KfS US 

- ^ir7X i K pCZH8DN AJg. 6 5 XI IC £? fr» 
T 5 ft® 4 V + a-c-> U/To 

Nde I »J V * — ^5'-CCATATGG-3 ? . 

<d ft 1* T 4 > ywr&mmm £*<dt ? * z kdn 
Kfi i o ACD^fcictsir'. j^se^^b r 7 x 

$ KPCZ141 DNA^^/SiL,^,, 

7*7 * S K pCZl 4 1 DN AE^ij^^iCcfc 0. 

7 u / -g£3RlC J; s aa^cD&g. fisnt^ic. 

Bam HI. * - ,< - 9 ^ C £ # ; CO % 36« t 

^ij % Nde 1 ij v a -cD#Dn jc5fe^B. r 7 x s 

9x*Kpcz*5 9 cDjSHAr ic i* i£ # & i* $ nc 
c. tpfia*r 7 x * k pczi 0 cDia^r 

r 7 X S K P C Z 1 4 1 10/ig^lOXXba I £ 
15 ^ 7 7 7 - e 5 0 0 mM N a C £ ; 6 0 mM \* ij * 

- HC£ , pH = 7. 9 : 60mMMgC£ 2 ; *s «fc 1 
«?/**B SA J 10 u£ % fcJfi&g^Xba I 5 

- 5 0#&3 % ^^.CfTKS 5 /cf IC^^U. 



WaSB 61-205487(31) 
^A->f y CT v v K /« 4 * 7 *K j ^+ 7- - -tf 

^ US fiiir?^^ KpCZn8DNA (C7^ 

ser- h u a c.NaOAc;^. x mmmtt Nde i 1 0 
ic/i s sncfln*. * £ nriS^ts^%<& 3 7 tic 

iJ^-C, Nde 1 |C cfc 5 rtHfcCD.7cT#12a6 * ns 
£ ^ ^ y*a-<- h Ufco'lX^T?, CCDNdel 
IB^PNasi *T^o-xy;KC)ii^L/, US 
±. JtJteflUGflDE-ttfCftcr^ -9.2kbNdcI 

siR7 7 <r * y v &Mp.mu+ ttQUTz.o ~ 5 
<d 7 7 <r * v h ^.^^ cn^T Ey< 7 r - 1 0 

My-hL, ll^ntrn * kpczhi d 

NA^«g» % HS±. XJfifU'l 2ACD^£fclCS£o 
tXlf K.1 2 RV 3 0 8 &3&n&mi,fZo -KWi 
m & 1 2 R-V 3 0 8/P C Z 1 4 1 

n^sssta^%j^ 3 7rt?2^ra-< h 

U^o COXbi I-flitm ? KpCZHl D 

U-y lOXNde I £15^7 7T - 10 ^^.^J . 

RS^^Nde I 10 ; . ^ <fc C/7K 

8 o icS®^l. » & nr^S^ta^^^ 3 7 

t: -C it&9£ TtStt'f y^jL-< - h Lr^o 
CODNde I - Xba 1 -fg^r^X ^ KpCZ 

HlDNA^l ^T^o-x^^lCiSffiU. H 
ST±. H5S^2G£D^&IC|$Ot-8.6 fcb ^isa 

77 <T * V fflSLU/^o ^5 fig <n y 

7 7 * V Y . Cn^TEyv'v7T-l 0 ^£ 

(C ® U e 

a - 

S' — CTTAG ACGGTATTAATAATGTATCC A' 1 ' 1 TAAATAAGC ACGAATAACA - 3 ' 

I II I I I II 1 1 1 I II I I I I II I I I I I II I I I I I I I I I I I MM 
3' -TCCCaTaaTTATTaCATaCCTAAATTTA 1 IXX rCCTTAl rCTAT-5 

•e^snsDNAi) ^-^jju, * t - 

lUtlfl, IaS«2 BO^ftlCffip, 7 4 ¥ 

- *> 3 v CD rz a6 ic AS U /r • CO'J pj 

SlC&St5-*j|DNASyij^ l t i 
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* K P CZ141 CD-8.6 kb Nde I —X b a IfflR 
KpCZHl oXba I JttlUO^^Xi K± 

f S^^aSiCtftrEWCiO, Nde i A E?0«C 

r 9 * * K pCZl 4 1 CD - 8. 6 kb Xba I —Nde 
I^]fiS7 7 / ^ V h 2 ^ ^±ie«DXbaI-NdeI 

y y # — i o o t3*^t^M i#£ 
n^r^ $ kpcziodna^ ^K±. HJfe 

W 1 0 A-cD^fclCfigor^I K.1 2 RV3 0 8 <C 

3 0 8/p'CZl o jg®e&#3r. to*tToy 
ffit&^^s (h * <d r 7 * s KDNAOMRsjua. 

ttfcttt', coMe***^n'« kpcz 
io ^^^ii/^o r 7 x t KpCZio (D«R* -f 

c 5 o ; * jccrHgO 170 /*f ic&asu. 

■» &n*tKfCK& l*M A y + * -< — H 

L/fco XSt±. |I^2A©^Sict^t % CCD 
B amHI -Hg i A I "e^^L/tr^ i KpCZ 

ioi d n a sg. 3. s $ sfi l ) r ? »; ^ r ^ k y ic 

— 0. 6 fcb CDBamHl-Hgi Al ^177 

- 2 0 -C-effrJau/^o 
ET^S^J *• 

5' -GTAGAGGGTATTAATA ATG TTC CCA TTG GaG 

I I ! I ! i II I 1 I I li! Ml IN IN IN 
3' -tcccataattat tac aag ggt aac crc 

GAT GAT TAA ATG TTC CCA GCC ATG TCC TTG 

111 1 1 1 III it! Ml 111 M I Ml 111 111 

CTA CTA ATT TAC AAG GGT CCG TAC AGG AAC 
TCC GGC CTG TTT GCC AAC GCT GTGCT-3' 

M! IN Ml Ml 1 1 I Ml 111 I 

AGG CCC GAC AAA CGG TTG GGA C-5' 

-e^sn^DNA.jv;*-^ n S _t . nfewz 

- (i , Xba I -Hg i A I -^J^T D N A iCM^T * . 



»I9BB 61-205487(32) 

7 7 X X K pCZ 1 01 DNA 1 0 tf.g^. 1 OXXba 
X Kf5S.SK 10 A ftjRg£**ba 12^ C 
-20 J£tfc ; *J J: CT Hg O 88 *f <C U , » 6 

n/sflHta*^ 3 7 r -e 2 wib -f y * a-* - hb/^o 

CCD Xba I m it L,tl7 7 X i KPCZ1 0 1 DNA 

f •y h J£ % l OXBam H i SfC^^fR 1 0 ■» £ , 
MR** Bam H 12^ C ~2 0#ft J *J <fc 
8 8 tftcmm Lr. » * n^^JSft^ 37Dt2S 
K'fy^A-J-hbT^o ±, H^^2GCD^ 

&tC$£o-C. COXba I-BamHIt?f|^U/:r 
7 X * KpCZlOJDN A^. 1 * T a — * ^ ;u|C 
AWt, — 1 0. 2 tb ©Xba I-BamHia^77 

- 2 o r-cf? 

i kpczioidna 50 n^iox 

BamHI Kl5^1wi£ 20 ^ , £|RJg* BamH 1 
5^t-5 0 ) . «BR**Hg i A I sue 

i^^^ i o a -ecDffc^icfto t r 7 x 

i KpCZlOlflD— '10. 2 kb Xba I — B a m H I 
Sji77/^h2^, f 7 7. % KpCZlOl 
0 - 0. 6 k b BamHI-HgiAl J& 7 7 7 y > 

h2 m £ „ as «t cf ± E 'j y a — i o o e* a * ^ 

DNA-e, E.colt K12 RV3 08^f fgiUto 
CCD^.coli K12 RV308/PCZ1 l^f S^ft 

.tCf^COr^ ; K O N A<Offlia**#«f IC J:o 
TRSL^o 777.% KpCZH4 Sfi± v 
Hl^l 0 AO^feiCtj£o-C^©e^^^ ^^JS 
Ufco riXt K pCZl 1 4 {i^gfi*) iC7 7 * i 

kpczioi tmmcD%m®&* £vmt&&m& 

E. r^^KpCZlH 6^0-0.9 kb Nde 
I-Kpn I^IK77^^h©S^ 

r 7 7. i K PCZ 114 DNA 50 fg^, 10 
lOXSmal £I58«jSCl.5M(0NaC^ 



6 0 mM 6D h U-HCf CpH = 7.4),6.0 mM 
<D MgC£ 2 , 100 mMCD 2 - * * * 7 t x. ft S — 
J* . 5$ JL& 1 m/m£ ©BSA] „ 5 * £ ^-50 
J£fc ; <Dfr|fi&S*35 Sma I * J: 8 5 CDHgO 

icsjsu. » & nfzRfc&& 3 ? r-c 2 mm 4 v 

+ i^<- M/: 0 KlS^-. 7 x / — jl ch 

ftr?X« KpCZiHDN A^^L/-c*a6^o 
Ndel i;^^ — C5'-CCATATGG-3: 

— a — *s CT 7 V Y • >f 7 :/ X (. Ne . w En g L a 
nd BiolabOD^-. HS±. 0 B CD ^ & 

tz7 7 X * KpC.ZlHDNAICMy-'/ay 
Ufco * W > a * &7 x / - J: tf^HC^ 

»iti-e»«$'*fc*. D N A£. *i6^ 0 
CCDDNA^l^/ h 1 0 fi£ CD 1 OX JCpn I K 
JS&flGft C 6 0. mM CD NaC£ % 60 mM OKM 

- HC £ C PH » 7. 5 ; . 60 mM©MgC^ 2 % 60 
mM©2-^ ;^7*hx^ / -a^, *J <£ 1 

©bsa] % 5 /x^ c - s o } <Dmv&m%i 

Zlttlo eX^T?. lOXNdc I 0 «£ % 

.ftjBSgSS&Nd e I 5^t-5 OffitK *J J: 

h 2 o 7 5 A^jntfcSt; 3 7 r-e 2 mm* * * 

■a.-* — HT % " COKpa I ^{fcUtDNA^ 

"cOfcpn I-Nde I^ibLtryX ^; KpCZio 
D *A£. % SSJt-t, Hffi^ 2 G <DJJ&iC'<£r>X . 
I $ T ° — xy;u |C^{^ % — 7. 9 *b Nde I 
Kpn I WIS ^ 7 ^> y h ^&fllttUfc. ft 5 n CD 

-7 ? * * y t Esse?* 10 ^ ic® 

:T 7 X * K pCZio CO-7.9 W> Nde I-ICpnl 
ft]R& 7 7 ^> ^ h 2 n£ H 7 x i. KpCZll 4 

CD - 0.9 kbNdeI-Kpnl'«R7f V K 2 

5SK±, HM^Il 0 AcD^rfeict^or. 
7^^r-^a^L. Ilt>n/tr7x ; K pCZl 1 

DNA-Cl.coliRV3 0 8 ^J^g^^U^o COD 
E.coliKi2RV308/pCZll^f£^*|^ * 

cd * 7- •? << i, y m&o&mmic x. o r . 



^ ' »IHBBG1-205187(33) 

^SfSfcs- 3 7 t:-c 2 b*mu >- ho^o 
6 s n -e 1 0 #fsan&r 5 c <t ic j;?tKit;e 

JSS-e-^o f Str^aUfc'^, lOXNdel S. 
4 5 ; . <SJ:CfH 2 0 65 ^^Itpn 

r.DNAiciint, £ n^&fSfc^ 3 7 r-e«o# 

-f y * .a. -c- h 1/ fco 

CCDNde I - ICpn I ^^U^DNA^.^ ||g 

± . H i?£ fl! 2 A cd;F £ IC t£ ^ T . 1 S M ') T ^ 

9^7 i KY/HCiilt, - 0. 9 k b Ndel — K. pal 

ois®77 ^ h a*?* n> 1 0 fi£ tcmm 

- 2 0 T: -CB? BSOftia 

F. /7 x * k pczi 1 o*«&9nc«i« 

r^i^pCZlODNAlO *g 1 OXKpa 
I SlDS^f^ 1 0 * Z , ^IjS^^Kpn I5^(, 
-50 ) . *J iCf H 2 0 ICg»-L. » 5. 

n^£EiS^3 7rt2^n-f ^a^-H,t 0 

6 5 t: -e 1 0 #fJ3 v + a -c- h Ltgi&^i 

U«:o *«±. 1 0 ACDjS'feJC^oT % 

leM^^r^ s kpczii tJUBu^.. 

r 7 X * K p C Z 1 0 K^Srf >5 1 pp 7* a ^r- 

BamHI |Sg ^ & ^ E @ -f % J: ^ , C \ r 

7 X KPCZH Ur^o C©BamHl 
JL-OX * 7 7 X i. KpCZll t c % rax^fvc 

FUT^S DNAS^ij^jfAL, 

CCD«I^^TI2cD^if£^| 1 l JCg^^r^. 
H^^l 1 1 

T7X x KpCZ4 6 0 <D«^*J «fc E.col i |C 

^.^^^7*7 x i KPCZ451 <Dmm 

7 7 X i KpCZll C 10 /»g J^, HXBamHI 
SfCS^fKl 0 fi£ ^ ^iK^^BamHl 5 /if C 
-1 0#.&;^ Sm^^Ndel 5 ^f t~l 0#. 
& ; i? X Cf H 2 0 80 ^ IC&8?L^ »^nfc£J5 
i5^37rT2^rilO + i^-hb/:, CCD 
Ndel-BamHI f$ It L tz 7 y ^ i KpCZilDNA 



# a — * y;HC -8.6 kb Nde I -Bam 

HI ftlft&T^^* ^h^^-SIU. ffifSl Ufco 5 
ug y h £ ft. T E I Qfi£ 

5' — TXTGGCTCATCAGGTTCTCCG -3 ' 
Ml II I I I II I I I I I I I I I 

3' — ACCGAGTACTCCAAGACGCCTAG -5 ' 

t^$n^DNAij y a - s-. nfi±. %fam 2 

ISH^CO Ndel-BamHI ^ it L, 1Z T 7 X * K 
pCZii DNAt©7 y-f3 ^tf^Tiltt* * 

y . is cttf£r£* hro-r-fvc^r-;/ 

3 3 - 3 9 CD =» Ky*ci-'K1"5 J:?IC, C (D l ) 

tr «t -5 ic i/* n-e k rx is Jzf&co t v 7 * * 4 v 

c ids v z tmm<DT i / ^s^ij^Bt-^-ffc-r * 
B.^r^^r7^ ^; kpcz4 5 5 ©«* 

7 7 X i KPCZ451^. lOxBamHI 
*jK 1 0 ©HS^^BamHI 2 £ t ~ 2 0 

£^7X / - ;u*5 J: CHC^ 3 1ft ffl T?. » iW S * 
a^lC^OtDNAJ&ttgSt, &£>*lo 
BamHI f$At \^Tl7 7 X i K P C Z 4 5 1 D N A 10 
*g^T E^tS^2 0 ni IC**U. - 2 0 r *T? 

E.col i IC12 RV308lCt±DNAfrl&&-&g&^ 
COT? C^.col i K.12 RR1 JCJiffftL/fX 

-e*ttu o rir 7 x * k phc 

7 D N A {£ r * X * > # D N AJ£*tt-r 5#SJ« 

ttbri^a^.ffl»«c3fAb-CJg«eftU. £<D*S 
HI 7 7 /> VKiE.coli IC12 RV3 0 8 ft]J&^ 



»BBHaBl-Si05487(34) 
H«±. 0 AflD^-ftictt-sT^ r^x 

* KpCZll CO - 8. 6 fcb Nde I -BamHI 

7 7 /^ y h 2 «h _t ia »j y a - i o o = * 
^^7^-«>3 vu, ii^nrwr^^ s k pcz 

451 DNA^flUtE.coli K.12 RV3 0 8 £r 
j^f^Ur: 0 E.coii K.12 RV3 0 8/pCZ 4 51 

j&se&#i±. *<z> * *- ^ -f *> ^itttO a a sue 

t^lCt^ot, ^gfE&fr** * :T 7 x S KpCZ 
45 1 DNA^^f^ft, 

7*7.^ ^ KPCZ451 SB 77* ft ICE^JSfeST ^ 
CttCXO. C(07*7XiKli, 7*5 X i KpCZ 

1 1 CD#2£<Z>fa «C Ndel'J V* -^8811?] 

a^^^ofco Hfl) !C3fcA« *? Nde igsttii-H* L/ < 

-f ? 'J ^/^^it$5o E.col i IC12 JA2 

2 1 (. NR * RI - B ~l 5 2 1 1 ) it C (O «fc O ' tz -f 7 »J 

^fXi rpHC7DNA50/ig^. lOXBara 
HI gllB^^^lO ^JfS^^B2mHI 5 

e - s o ^ * <t cFHgO 8 5 *e tzmmi,. ^ 
e» nrtg:^®^ 3 7 2mr& << y + * ^c- a 

/T 0 BaraHI-e|g<tUtr7Xi KPHC7DNA 
H«±. HJ&^ 2 G(Difc/S«CS£o-C. l^ T 
o-xy^lC^^, -1.2 kb BamHIfgJj|&-7 

- 2 o r rfrja urr o 

|^S±, 0 A<D^&tC^O-C , Bam 

HI ^{tUt7*7^ ^ K pCZ451 C 2 45 J: 

Cfr^Xi K pHC7CD— 1. 2 kb BamHI*lj|S7 

y <r / yh2 ^ 7/f y — •> a * il^nr: 

r^X i KPCZ4 55 DNA ^-^^ L/T E.col i 
K12 RV3 08 ^i^f e^L/:* CCDE.coli K.12 
RV3 0 8/pCZ4 5 5 g^ft^, * © * ^ ^ -f > 
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»tt<©«»fiH: x or. *s x & -e o ? 7 x >; k o 
N Aco©n®g£^^^f ic -toxics Ufcp St®±, 

?X i KPCZ455 ^#-^L/r 0 

7> 5 * i K pHC7 CD -1.2 kb BamHI ^^7 
> M*. Ba mHI-em <fc Utr^^ K 
PCZ45 1 IC, 2 EftCD^B «& 7? T? t> 7 fy- •> 
3^Ui i^.t £ £ 0 C n £ 2 Eft CO o 3 OD l 
yi tity K. °T 5 $ K PC2 4-5 5 i»?n5 ; 
r o ¥ << y c ;&Bf -^ft-r s d n a *JE5gicf5«3S 
f 3 a T o -f v C ® x ? f * K E yij a* *> a» o 

^^!CHg$n5„ 7*7 X S K PC2455 ICfefr* 
T <± % -1.2 U BanHIHR77/> V hftlC 
ttSTSBSl UjHR9XBK£n«« «1PP r 

CO-1.2 tb Bam HI-jHR 7 7 ^ X > Y ^EfS] 
C*H*r 7 X i KpCZ459 0ff« 

%&±* XJbtti 1 0 Ao^fe^c^or . i^i^^j 
1 0 F-essS»u^r7x^ kpczio <d~ 7. 9 w> 

Nde I-ICpn I^J(S7 7^> ^ h 2 £ 7* 7 X 

* KpCZ4 5 50-1.9-kb--Ndel-KpnIHR7 
=7 7 * v 4 Y- v 1, % * n r 7 x 

* KPCZ4 59 DNATE.coliRV308 ^Jggfe 
ftl/^o dOE.coli K.12 RV308/pCZ459^ 

or. ^cr-ecor 7 ^ k d n a cd^rb^^^ 
*nc jcoriflsu^o HS±. utefiji 0 ao^ 

£fC'<£-3T\ 11^*^^7X5 KPCZ459 
^-^.fttU^o 7*7 X K P C Z 4 5 9 CD^J P£ S3 ft 

r7x* K0CZ459 i± ; 5feics^^ft ur^^f 

£ fc: h/af ^Coii 3—445 
* — ^ 3 K ^ ^ 3 — KUTv^DNa^.^^,- 

■fr^rtJ6icEa$nrtipp r ° - 5 - 

L T v> * 0 O T . 7* 7 * S K P C Z 4 5 9 (i, £C 



»BBB8Bl-li05487(35) 

IS Jfe#J 1 1 A |C |S ft L/ TZ JL O ic % r 7 X * K 
PCZ4 5 l^JJ: t>' pCZ4 5 5 IC *> £ WL$H IC$£ Aj tz 

o H ?ij sss & i* . lpprn^ - £ r ° -r y c 

*«*<t-T S DNAcoite^ K > CO® IC&{|£ ut 
* 0 * ro^-f V C Bf -*§-ftE?IJ.CJD mRNAE?©^ 

♦ KPCZ45 5 1,50 *g)*10XKpn I £ 

Wb)*jL&a 2 Q 85 /^icswi,^ &t>n*:mftfc; 
S37xi?2ii*r^ > + A^-.hu/:o v . -e . 

COKpnl lltU/:/^; KpCZ4 5 5 DNA 
1 OX Nde I R-JS««« 2 0^, MR«« 
Nde I 15 *f t - 4 5*14)* J:CKH 2 0 6 Su£ 

ic^iniL/fe^, iibn^:S^f0[^3 7rTNde i 

M<t&5ZmT Z tTO+i^-at, Nde I 
nS±.+ %feW 2.Go^S*Ct!|o-C , -1.9kb 

Nde i-icpn i^jfia^ 7^ / x h «-REia4%r^. 
t>#-SiU * ?S^U^o S5/g-flD7f y h^i 

Oft^-^T'f- KOT ^ / S^|2-3 2 
ctCK7*a-r>f > C O * * * •> * 3B IC SJ ^ 5 » Ift 

X < . <h Aj i't^T Ofr^r a -f y c ^itit 

£?^tf t5 0 T 7 X K P CZ45 9©7*a f-f 

^c*»# ft Lr^sgB»©3 / *«jic tears c> 

NA{i, E. col i (O ij 4! ^ 9 iSfe^i^-efi 

7" 7 X i K P CZ459 CD lp P yo^-^-^i 
^?$tl5 mRNA (i , ,f 'M^f h\ f tt 5 

§T^t h7*o-r>f ^C©7^/i^S 3 3-4 4 5 

DNAicj:orsi§{k$nti^JiiT07 > / m. 

EW(il|S20Sg*ffiiLT) : 

ARC- LEU- S ER-AS N— A S P -VAL-A S N- A LA -MET- ARC- S ER-AS P-VAL- 
C L»N- ALA -ALA- L Y S - A S P - A S P -A LA- ALA-ARC- ALA-AS*-G LN- A RG- 
LEU— ASP— ASN-MET— ALA— THR— LY S- TV R-ARC- LY S -COOH 

#M7*f KKBRSns, CCDI&^it 
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1 * 

fc^F<Dm%Dte* 5 & 5 * o *'/u h y t*d) COtt^ 
^l^fU, E.coii K42 RV3 08/PCZ459 

CCD^g&U. ft 3 5 kd iSctCfa 2 td CDtUS - 
£ ■/ 7 7 ^ * > ^^IT5e Settled % 

y'b-tt+ t h r a -r <f v c 

jL&m&<Z>VaiZtiL&-f 5 LYS - ARG 

ewe ceo i»»r * ciK 

198S«fcCFl99h WS^^S 3 1.7 U 
45 «fc 1 8. 8 t d CD * >J "< * K €*£ C 5 • 

t h r °.x ^ ^ C fC^f 5 # «J ^ o — /wgtfl: <b 

re-**. 

(D-80bp Bam HIftl(g 7 7 IT** ^ h 

i o *g K pUCl 9 CT$%L&& 0 A 

^ SJiE . "7 T — *> T • F - L • *f * y S il *> 

L,fzm%£&^ 5 0 Ag/^TVe->'| y % lmM 
CD I PTC^vrBtf>-^-D-f**f^ 
h f K j , 5 0 g/k^CDXG C 5 .— ^ n * 

-4 - 7 o a - 3 - -< y K'J^-^-D-tf?; 

r?** K puci9 •efcn&&L,tzfflf&am7f; :s ? 

* ±-eirfe*ai,* -jr? x * k puc-i 9Hc-e 

/^Xt KpHC? CD — 0. 8 8 U Pit I jgfj 

^S^^TrfiUtE.coli K12 
pUCigHC ^fg^fr^RSLto 7*7* i K 
r pUCigHC fctt, KP0C19 4*DN 

A (£> B am H I ic£c^ 0 "C fr* 5 * —0.88 

kbPsti &}iS7 7 > hCDP» t i a- - /< 
B2mflI|llSSii^SloT^3E(fi]TS5 O 



fiSIBg Bl-205487(36) 

X - 4 — i/ B y QPharmac i a P— L 

Biochemical a % Inc . ) ^ — a — 5* + — 5^—0 8 
8 5 4 % " ^ ^ * 9 Q 4 % HryjiT;!/ . 

— ^ 8 0 O^FC 8 0 0 Centennial Ave. ,Pi- 
s ca t away , N.J .08854;;} lOXPitl R 

Kgfcrfc 10^ , IHKfi*S p* t I 2 /if t - 2 
o J£.<4 ;*jj:^h 2 o sa/ificSJSL* ^ £ n*: 
SfC^^ 3 7 -CTf 2 B$fH <i y h I, tZo ? 

C©Pn I (Bftlyfcrf^i KPUC19 DNA 
^^7>?TE20 ^ <C»J*C - 2 Ortgf 

COPst imity 7 X i KPUC19 DNA2 *f 

HJEfll 2 D^^SiUftr^ ^ K pHC7<D- 
0.88kbPit IgjK77/y V H *f IC 7 
y-* a :/ L,. {t^n^7-7^-; K pUCigHC 

ar±. 1 o^fticseo-c, r 7 * * r puc 

r 7 * S K pUCl 9HC© DNA 1 0 on 
lOXBamHI Sfc&ffi&l 0 /if , 
BamHI 10 ^ t - 1 0 0#lt ) i J: Cf H 2 0 

so si&tmmi,* ^ * n^&js&s- 3 7rt2^ 

n>f y + i^'- hb/:o IS±, HJ£#12 a^^- 

^JCti£oT. BamHIt^ltUtr^J KpUC 
19HC©DNA^ t 6. 5 ?6#'J »J ^Ti K y 

Arltfrlf^ ^8 Obp BaraHI^tjf®7 7 ft V h 

T£ifiK5 /if ices s* % -2 0-c-egrjetu 

E.Bam HI/^ ^7* 7 ^ ^ KpCZ45 9 CD IS fi is 

icf^7^^ Kpcz46 0 0D*ltnnc«|lK 

7*7^ ^ K P C Z 4 5 9 5 lOXBam 
HI £foStgf?a[2 /i£ % SjM^BaniHl 1 af 

C - 5 *ffi ; *j j:cfH 2 o 1 7 AffcgjSU. » 
n^si5^€- 3 7 t:t? 5 ^r^^ ^ * ^r*- n u/r 0 

7xy-yuuj;c;cHCf3 ft ffi J: O X 51 15 



mZ&rZo g&#ft rx Bam HI ffi 4b«-«» £ ^26. 
KJSB*IH*fid» < U*l« CCD. SIS^WlCBaniHI 
itL/srni rpCZ459 *ttK3*. 

H»Jl. XkM 2 H<^^C7J^tC^or % DNA 

icHWSHt* r^x? 

K pUCl 9HCCD - 80 bp Bam HI ft! f& 7 7 <f 
BxmCDTv^ i KpCZ46 0 DNA^gUot 

5 c © 7 -f y- *s a y o n a. 

H^^l 0 AcD^ftic^o^ E.coli IC12 RV3O8 
^JgSS&L/^o E.coli K.12 RV30 8/PC2460 

*<D n 7 t 4 > >M&co&mmic 

JL-OT % * Z <D7 5 X i KDN ACD^jfiSP^ 
#flf IC .totRSL/^o r?^ 5 KPCZ460. J& 

-8 0 bp Mi, 

(OWiJjfa~e* 3^0, 7"^xi K PCZ459 O2o 
(O Bam HIMRff XISttSBffiOn^ttfCff A"T 5 

E.coli K.12 RV 3 0 8/pCZ4 6 0 QNRRL B- 

1 5 92 7 ; ?£fie&&<i. ^7X-; K p C Z 4 6 0 

£ OiEWtt *t 4 8. 3 TSSoE.coli 
K12 RV30 8/PCZ4 6 0 5£®e&#<** St* K 
a -r 4 y C © # •) ? a — 7- 3: *i ^ / ^ a — • 

2 2 kd^ S?£tf3 4 kd <D 3 <D & £ # ij 
^rf K$14t5 0 2 2"td ij^cf 3 4 kd ® 

*9-<rf Kit, Ktta t h r o -f 4 y c cd^ss 
icff4$ns r 5 / ke^ijco^s 1 9 8 a «tcf 1 

9 9 fC^ffST * ;T?CD5 0 UCDroT-f y C *f 
^{^CD^J^f (. Ztnft + Bi 2 9.5 kd £ & Xf 1 8.8 

1 2 



»BBIOei-205487-(37) 
© 5 >f y- y a y * (c^£L fc 0 r7xs kpcz- 

4 6 0(i % M-mrSl BamHigj(iJC. * H 8* IC . 7° 
iCi^Srx^fSj-e, -8 0 bp BaraHIH)fiS77^ 

* y h^iALtibnsr?^ s Kic*;t&n 

5iS|p-CS^o SfcoT, r^Xi K p C Z 4 6 0 tC 

.3 3— 461 (i, 7 y X X K±JC^^-T5 1 P P 
7 a <t««L/r-|r*5e*(DSJ*«l0SrtiC 
&It50NA*/ / y h±<C % £L< 3 - K$ 
ntl^. 0 7°7X* K p C Z 4 6 0 0Dfcifi&g££$7#T 
IC «£ 0 . l.£l±flD-8 0 bpBinHI SM»7 9^' 

* * Y J&* . SB r> m fC B amH I m<t^fz7 5 X i K 
PCZ4 5 9 £M3§4&SfC 7 4 V 3 y UT ^ 5 C 

H.epG-2/ P Ll33 

4 KPSV2-HPC8 , PL132, pL]51 , pMSV 
-HPC % pLUl % PL142 . m X XI pMMT^BPV 
-HPC^, fr%L*A<Dfo<D7 7 X 4 KT^TOHepG 

2 mg&&#(Dmmic bmaicmm-r z c <t^-e 

H 0 5 £ IC % . C OJETfifett. ff * L/ v -fe /u 7 >f y 
/9-*[Wi f ler et a 1 . ^ a y 

— f ^ y ^ x - ^ *7* • ^- *y a 7- ^ T/y-r^ — * 

tr-t>(iyx^a( i P.N.A.S. USA) % 76, 
1 373 K.1 979 ;] iJ^CF^^^A^ C^raham 
et a I . , y<< 7a>'- (^Virology;, 52.4 56 
IC 1 9 7 3 ) ] 0 

t h 5fl5g^#ffl^^<Dffl^. He P G-2CATCC 

* HB8 0 6 5 5&SC&3BIC4 0- 



J£@4£&tC(i. 2 5d77^3 ©^ifeJ^lfcJ 1 o 
B.D N A CD^Si 

7*7^^ KpLl 33DNA10-20 * g ^ . 
2 MCDCaC£ 2 6 2.5 * £ *J X H 2 O 4 3 7.5 /< £ 
IC j[jD X. o C©0.5fl^CDDNA^, 0. 5 

^CD2XHcBS C 10 g/ L CPH = 7. 5 ^ . 

16 g/L©NaC£, 0.7 4 g/L CD &C£ \ 0.2 5 
g/L ©Na 2 P0 4 , & iCf 2 g/L <D f^X ho 
-X D (C fig T L * fLt^ofl:^^^^ 3 -yr^o CCD 

4 y + a-c--> 3 V B# RfJ 31 <C tt £ C <k # S« 

^Fij J: CJf r o -r T - -tf ^ ft ^ «i&icffi 
S3 U « -o fz o 

oi«a«^-*-s^ftsr^ t k*« 

C £ I* 4 0 0 *g/«* G 4 1 8 ) 

^M^t^t^^ri^^UQ^, ^^^^"C. 
2-3 21flB . 5 - 7 B*IC*»^SE*.«d*£iffiJfi 

^?ft5 rrj6#.^t^ o 

o.r o «r 4 * C <D&j£ 

HepG-2/pLl 33 J£ © « & * * J: tfSS * S 6 
^HepC-2 ffif&Z;. ^®SSICD9 6 ^ RS & <C . 

7° y- h > c (c-p &5eU*o 



?$BSeaBl-H05'187(38) 

IC&# O £ 2 5oi77X3©HepG-2 

ifflfla^. dafts-^* an**** c 3 © 

aett-f - ^ y 3* ; 2 u is 

3 7tt2 *S 4 y + *-<- h L/fco 
C CD * ^ U -fe "J ^ - ->3 7 ^ ' 'f > * a — ^ 

-f < y t. fZit V to h o t-C (Ultrose r-GJ, 
ijT^f <7 • <i - • *< — • ^ 7 -7*9 •> $ 
(React iff I .B.F. Foc.ChimJC L KB ) % #T 
y-T . 4-* 7— ;u (Pointet Girard), 92390 f 
jj/X ^7 . 4" ^. 1/ y 51 (Vil leneuvel a Garenne 

7^xi0iSjR3«sst«»4tt, Sf» 
aifJB^ifeiJ «H O' 1 2. 5. *g/W tr^ i > ^SriSX^ 
i§^3 7 tO-f v^i^-^-ICgUto 7 > 

»; ^ a-t^iJiO'^/ ? a— ^^5t^iaScD^ 

9 6 -"?x;K < 1?^ ) ^iS^^^ffllcl 3 tf — 
8jfe^4i^-hU, ^L^<£-r7 Ts + V 9 IC*££- 

UtHepG-2 jBH)iaA>^©«»K»€'CCD«7 

jc^^l^o co9i/n|i®»Jil;Kfi^, 3 7 1C 

— t ;u I gG ^ 9 i ^ IC JO ^. , 4t"Cl^-( v + 
* - h b ^ o 

^*S-&CD^/ ^ a - ^ fStfl:£«15« t'tt * # 

, t 7 v 7 St - *7 9 ^ IgO ^7x^.tl)ni,37 



A B T S {. 2,2' -T V J -5^-3 - jl * >u 

yv |C IP X, , ^©v^-sBf/ft-COM -a- — *> a V 
^EU, K»<D jt^»*€r 3 0 #«IC 2 B*H. 
4 0 5 « m t? SI)S L/ o 

fT*x n* * K^-e * ✓ ^B-t^a(ti«ro r 
4 v c ic jB-fr u . ^^* + ->^--tf*3y^j-y 

*djg^--r S J: 5 ic rx s o +• •> <iB*fg 

flSfftORIoTABTS «h£^U, 4 0 5 nm|C 

tsm-cpcor ° -r * c a*^y-nii*vM3: <sr. 405 

n m tf CD O. D.ffl £« \t H < fX S • 

HepG-2/ P Ll33 JfcKeftfcfcU 
Mf&Ol 0 « 4 7? tDflil^fil HepG-2/pL 

1 3 3««e»*icds v^r % r?.** km mora 

f VC^JSaUtV'S CtSSU/io HepG- 
3 tf -ir^^T * OT?, DXB 11/pLHlff 

'f h<C$^-rc<htCJ:o-rffrX9o C <D * b b f 
£l±Sn«^ 0 LLC-MR 2 / P L132 

$> tz o 2 5 n g (orot xc urco 
3 

fflftffl«i&§lJ§jfeic$W3? r a ^ -f v c ^ 

^«>fl!ar * C <*: rx < % \£&f£&<tT Z C iz T? 
ffi <fc „ C7 v/ h a v fcT V t I, fZ 7 •+ ^ h 



»IRIB 01-^05487(39) 

2 mm t± 7 a ^ v c masae-?*^ 

7* 7 * i k ic 3 - K?nrrroT-( V C CD * V -te 

T 4 V C CD mRNA^f T t» £ £ i^tiio/:, 

1 0 0 - 3 0 0 ng ICftfc-T^o 

MOl^S^CHO - K l (dlif r -;/pM41 

©rof-f y c i)i m u 8 ug z c t&m&i, 

o D X B 1 1 fg3=*fflJS<D «fc?rxcjio-K.i c 

5 o CCD<t O K dh£r-CHO-iCl & 
D N AcDitiJglC J: 0 . HepC-2/ P Ll33^ 

isMi !)DXBn/pLi 41 

o y #*5?a 9 y ^throtnbomodu 1 in; ^-fJJ^ L/* 

^>v^L^^-. 6 - 8 ^2£M^CQT - ^^-^^fi^ 
ff * - X f-^CtiilfT? ^ y yu ™1 02 
i-J:CfT7< ^^^ 2 0 2 „ '< ^ ^ ■ 7 -/ K (B io 
R»dJ J 7f *y ^7 'j 7 t ^ - r ] ic^f g 

T if a - x <D T - ^ (D^t^m^k iCflS 
5^ * U ^fSS'SJ^. 0. 0 2Mb »J X-HC/ftpH 



7. 4 ) 13 X & 0. 1 5 MCD NaCf ©ig® fcT 0. 1 5 
V ? a - ;w£t - h^o y * ^ 'J vftft-e'*v 

Jl^tf ±*Kic rxst -ef3& Uft ? -y h o y tr y 
C : 2,0 0 0 nih u/>¥;£.IteflS0 ft ► a 

ytf^es^Aij y u * <Dft® fits «fc 0 p 

1Tfr icilJPflfiirax. -5 o R^t? cotr-x^ 3 o» 
-m, 4t:-c-fy^^^-h*rso c <z> -< ^ * 

:i - v" 3 CD& * t'-x^o.0 2Mhijx- 
HC^CP H 7.4; *J,£tf 0. 1 5 MCD NaC£gtS?0[-e 

^ y,< ? ^ h a T - »J KlS IT, «*T& 

S^^lt^raf y (DfS&it&3L<D&l 2 0 
* S „ 4> U . L, r - * ^ * * 

g84t57o h o y t: y £ h a vtrv^co^^ 
{Ci^^-e^O. ^Of^fe^br a -f <f > C 



»l»ie881-2O5187(40) 

*£<can*«5S;2£±. 3 7tT?3 o ^H^f y*A 
^ ~ ht5o ^tt^fcL/ n -fe'J y 7 a ^ T — -fe' ^ © 
*SHOStt<fcli, aiS 1 Jfilffi T;u. 

to, Stt<fc»'fr4«nc, 0 5 

- 0. 0 2 5 MK«4J;^ICCaCf 2 ^JDi5 0 

ft, fc hft h a y * y HI * JD * T » flP S »(* 
ay fy UI c 1 ° & } 2 0 m£ fitt 

(ta^^^nens o o ^ iciui^o 
5 #fSS-f b ^ffi^-T^ 

— h o X — U K CP NA J Sf H-D-Ph e-Pip-. 
Arg-pNACS-2238 ; fS fcT-fcT h 7 ^ (.Kabi- 
V i t rum; „ X b y 9 * ju J* , X 9 ^ — 7* > D * ^ 

^iSl-iCti^tio HepG-2/pLl33 

^frn£^. J:oXIE a ^ U rz i % . 

% li* — Lft He pG-2 

o^^ VC 1,-2 5 0 " ) % W"T SCti^JtP 

CHO-IC l - tdhJ r-j/pLl 4 Tf&M&i&fr 

imi'doi T tic; »Ei?K»L/So ccD^gli. T 

»; y.r of T-^(cn icssg $nrx^ ; ^-^ 

-e btr:iiiiHc P G-2 <tcf H4 i i£C3^^ 
7 4 y ^ . ^ & -t /w 7 yu^J" — * /u # + i/ 
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BJ§(i, CHO-K.1 if ^rffflflg dh E r" 

'J ■< 7* * K . & «t t h r a -r 4 '/C^i^it^ 

tt* tt . 0.02MMJX-HC|(pH7.4 J if 
£ 0. 1 5 Mcf)NaC£S«iKT fcT - X^&S L, 

? its 1 t <ct±. gftftb^itsroff 



FIG J 




SSBB3 61-205487 (41) 

ti&tgJfcSL 12011/7^ K P SV2-HPC8 CD 

13 3©*flfift*-f h i$ £ tf8kfig*ka, f 4®i±r 7 
x * k p L i 32 OBRt^ h J:cfate%®. 

S*5|2te:7*7X$ KpLHl CD^IfiS^-f h «fc 
fiftfigife®, S3 6 01*^5 * $ K pM 4 2 <Z>£]® * 
h * J:ff«tei&EL ^713li^7^ i K pMSV 
-.HPCo^lRSir-^ h * J:tf«ig*blS . SS8I2lir 
^ X i K pMMTaBPV-HPC <Dfa\m. + 4 h *5 «fc 
«SBitkBI. % 9 mtt-T 5 * $ KpLiSl <Dftll&* 
4 h 4? J:cr«iBifeEU * 1 0 m^f? * I KPC2 
1 0 1 (Dftim-* -f h *S «fc tf««»Bk & 1 1 Htt 

r 7 x 5 k pczio ©fcilSin h * j;tf«rettBk 

»1 20(ipCZ459 OSlRt^f h * *tf«!B*k 



FIG.2 




Ba tC II 
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ItUflBB 01-205487(42) 



FIG.3 

FIG. 4 




Sal I 



FIG. 6 

FIG. 5 
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FIG. 7 FIG.8 




FIG.9 F\G.\0 
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7/10 6464-4H 

1/20 7115-4B 

5/00 B _ 7115 _ 4B 

21/02 7235-4B 

21/04 6742-4C 
1/20 
1 : 19) 
5/00 

i:9l) 

21/02 
1:91) 
21/02 

1:19) 

r ^VH-'Jft- 7 * 'J ^7"n^S <f Vf-fTt 46220s 'f -f 7^"# 'J 

K • ■}- • >? K 9 h >j -h6910S 

©H IS * ^-71^77 'j ^^S-i-V^^T ±46032. 77 - >vK ju . 

4 • ? 4 t'-f- F7-f "7*21 lOfr 

©IS §9 ^ i/=-f7w<-^. T ^ VT'-f r±46208. -f -f T^rf 'J 

> v-fe^ h . t-c-j--4629^ 

©J§ IS ^ *3-i* • ^ - o 7^ 'J 7>^§>f yf-f T±46220> -f yT-f77"* 'J 

*7 -f y • n - h 6532# 

©IS IS ^ ^-^77^. T / l ) ij -q^H -f Vf-f 7t 46077. If'f^-yXCf-f u N 

■f-^-rU ±t7^500, -f-*M173E 
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